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YOU CAN EARN BIG MONEY; 

WHEN YOU KNOW A GOOD TRADE. 



No matter what your age nor what your work is now, we can 
make you independent for life by teaching you 



Don't 

Spend \ Electrical Work, Plumbing, Bricklaying, 
Three to \ Painting and Decorating or Meehan- 
Five Years \ * ca ^ Drawing in 3 to 4 months 



Learning 
a Trade 



These trades are not overcrowded and skilled men are always 
in demand at high salaries in every city and town in the 
Yorld. Our method Of individual instruct ton to each 

student, by actual work* under the guidance of ex- 
pert instructors, makes thoroughly competent 
ski led workmen of our graduates. 



Learn 
a Trade 
By Our 
Practical 
Method in 
about 3 Months 



BRICKLAYING 






ELECTRICITY 



PLUMBING 






We Teac 
with Tools 
Instead 
of 
Book 



painting and decorating 

.You are Never 
Too Old to 
Learn a 
T rade 



OUR NEW HOME 

Drawing, estimating and the business end of each trade included in 
our instructions. Hundreds of our graduates scattered all over the United 
States are making $5 to $3 per day at their trades. Many are in business for 
themselves making as high as $7500 per year. Our school is the largest in America, 
and our equipment and methods of teaching are acknowledged by all experts to 
be far ahead of any other* We assist on r graduates to good positions. School open the 
year round. Students can enter at any time. Living expenses low. Easy payments if desired. 
FREE — Large illustrated catalogue with Full particulars— Write me personally TO DA V. 

L L-, COOKE, Director, 



COYNE NATIONAL TRADE SCHOOLS, 71 East Illinois Street, CHICAGO 

Contractors desiring competent mm in these trades shoitid write our Employment Bureau 
"Come to Chicago, busiest city in the world, 1 ” 
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MINIATURE AEROPLANES DRIVEN BY 
FLEXIBLE SHAFT 




T HE miniature: or toy aeroplane is 
usually considered only as a 
plaything, hut as operated by M. Bri- 
anne in his unique Paris aerodrome, 
the little models lend themselves to 
instructive experiments. 

The aerodrome is a room about 1.3 
ft. square, in the renter of which is a 
miniature hill containing an electric 
motor. A flexible shaft connects this 
motor with the propeller of the aero- 
plane model being tested and causes 
it to revolve. Tie models are thus 



made to fly and perform evolutions in 
very much the same way as real aero- 
planes. 

An interesting experiment was car- 
ried out by M. Brian ue in order to 
study the flight of birds. He attached 
the wings and tail of a crow to a wire 
frame, spread them in the exact man- 
ner of the bird when soaring, and 
mounted a small propeller at the 
front. Attached to the flexible shaft, 
the bird-model was made to soar like 
a crow. 
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BUILDING A CHURCH UNDER 
AN OLD STEEPLE 



The construction of St. Stephens 
church, Buffalo, N, Y., now under way, 
is attracting more than ordinary at- 




Constructing New Church Undtr an Old. Steeple 



tent ion because of the fact that it is 
being built under the steeple of an edi- 
fice that was tom down to make room 
for the place of worship now in process 
of erection. 

When the old church was built more 
than a quarter of a century ago, it was 
capped with a tower of oak 170 ft. 
high, weighing more than five tons. In 
it were installed three big bells* When 
the project of building a new church 
was agitated, the hope was generally 
expressed that the hells might again be 
used to summon the faithful to the 
new edifice. The work of taking down 
the bells and re-instating them in a 
new tower would, it was foreseen, en- 
tail much additional expense. 

The architect of the proposed church 
evolved the ingenious plan of leaving 
the old tower, containing the bells, 



standing and building the new church 
in under it. All of the church was then 
torn down with the exception of the 
front portion which supported the 
front tower. The part left standing 
as a support to the tower was securely 
braced. The outer wall of the front 
part of the new church is being built 
around the section of the old church 
that was left intact. When the new 
walls are built up as high as the base 
of the tower, the tower will be placed 
on said walls and the original support 
of the tower will be removed. 



BALLAST SPREADER USED TO 
UNLOAD COAL 

A unique method of unloading coal 
for winter storage has been adopted 
by the Atchison, Topeka & Santa Fe 
Railroad at Chillicothe, 111. A switch 
engine picks up one of the 40-ton dump 
coal cars, couples it to an ordinary bal- 
last-spreading car, and pushes them 
down to the end of the spur track. 
The center dump doors are then 
opened and the engine backs out, the 
coal dropping on the track and being 
plowed aside by the ballast-spreading 
car. This operation is repeated until 
the coa] is piled on each side of the 
track as high as the plow will push it. 
Then 4(1 or 5(1 laborers raise the track 
by pushing the coal under it, and the 
dumping recommences. 



MOTOR CAR TOWS A HEAVY 
RAILROAD ENGINE 

The tremendous pulling power of an 
automobile of the ordinary touring car 
type was demonstrated at Los Angeles 
by an enthusiast who hitched his 30-hp* 
car to a 110-ton passenger locomotive, 
and pulled it along the tracks a hun- 
dred yards or more. The feat was per- 
formed on the Same Fe tracks and was 
the result of an argument between an 
automobile dealer and a railroad engi- 
neer who had recently acquired an au- 
tomobile. The dealer asserted that the 
engineer’s automobile had sufficient 
power to pull the locomotive — and 




POPULAR MECHANICS 



3 




Automobile- with 110- Tern Passenger Locomotive in Tow 



proved it. He selected a car from his 
stock that was similar in every respect 
to that purchased by the engineer. A 
heavy rope was wound around the rear 
axle of the automobile and attached to 
the coupler on the locomotive cow- 
catcher* In order to secure the neces- 
sary traction for the rear wheels of Ins 
car, the motorist put four men in the 
tonneau and another stood on the rope. 
The automobile engine was started 
slowly and the wheels whirred for a 
moment after the dutch had been 
thrown in without moving the locomo- 
tive. Then the big engine commenced 
to creep slowly forward and was towed 
the required distance* After the test 
the automobile was driven through the 
streets of the city to prove that the feat 
had not strained ti e mechanism. 



MEXICANS SKILLFUL AT 
DRESSING FLEAS 

Southwestern America contains 
some of the biggest works of nature, 
and it also has some of the most mi- 
nute. While it is rot the only section 
of thy earth where He as are to be 
found in abundance, it is probably the 
only place where the natives use these 
little pests as ornaments or toys and 
dress them in fancy costumes. The 
Mexicans arc held responsible for the 
manufacture of these unique speci- 



mens of handicraft* The fleas arc 
coated with a sort of varnish and are 
dressed according to the fancy of the 
person doing the work. Minute tor- 
eadors, sen or it as and se floras are 
given all the habiliments of their call- 
ing and sex* The dress is applied with 
a very small brush, like paint, and 
usually is of very gay colors* Fre- 
quently a guitar or tambourine is 
placed in the "bands'’ of the flea-doll. 
After being dressed, the fleas are 
mounted in boxes scarcely a fourth of 
an inch square and arc then ready for 




Menitin Dressed. Fleas Under the Microscope 



the tourist or the curio seeker, Tt re- 
quires a powerful microscope to ex- 
amine the fleas and their gay attire* 
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Remarkable Birdseye Photograph of New York Skyscrapers Taken from Perch Ofl Slnffer Building Flagpole, 
700 Ft r above the Ground— Building in Center is Broadway Maiden Lane Building, 18 Stories High 
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NEW YORK CITY AS THE BIRDS 
SEE IT 

The most remarkable photograph 
ever made of tower New York was 
taken from the top of the hag pole of 
the Singer building, TOO ft. above 
ground, by a daring steeplejack who 
climbed up the pole lor the special pur- 
pose of making the picture, George 
Nealy is the man who made the dizzy 
climb, and in order to secure the photo- 
graph it was necessary for him to hang 
head downward from the boatswain’s 
chair he had rigged to draw himself to 
the top of the pole, Nealy is known 
as “The Human Fly"’ and has made a 
number of climbs to the tops of steeples 
and tall buildings for the purpose of 
making repairs. He selected the 
Singer building as the best viewpoint 
for the photograph of New York as tile 
birds see it, because from that height 
he would not be blanketed by the walls 
of adjoining buildings. 

Hie feat was performed at about 
noon. The photographer made his 
way from the observation -room of tlie 
tower to the top with the boatswain’s 
chair, a trapeze-like apparatus, which 
is built to slide up and down the pole. 
When he readied the top Nealy se- 
cured his ropes and then, in true circus- 
performer style, swung himself head 
down to sight the camera and take the 
picture. Tt was necessary for him to 
raise the camera by ropes from the 
observation-room to the height he had 
reached. Before righting himself he 
lowered the camera again to his await- 
ing assistant, and then, after per form- 
big a few aerobatic feats, slowly made 
his way down the pole to a more secure 
footing. While Nealy was engaged in 
photographing New York, another 
photographer took advantage of the 
opportunity to make a picture of him. 



GA group of English capitalists is pre- 
paring to organize a company for the 
transportation of mails, passengers 
and express matter between Liverpool 
and North Wales, in dirigible balloons 
and motor cars. 
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How the Fighting Ships of the American 




BATTLESHIPS and CRUISERS are utiown DESTROYERS and TORPRDO BOATS arc 

by bEaek ships indicated by outline of two-stack boats 

W HERE is the iMted States Navy? This question must address itself occasionally to every 
citizen of the United States, Generally it is coupled with a second query— What is the 
United States Navy? To satisfy the general desire to lmow, the Navy Department was asked one 
day recently— just before the battleships of the Atlantic fleet sailed for Europe* — to give an, exact 
statement of where the navy was stationed at noon on that day — the ships in commission, in reserve 
and out of commission. The statement showed among other things that there were 34 battleships 
and cruisers* 22 destroyers and torpedo boats, 16 submarines, and 20 gunboats actually in com- 
missi on t a total of 92 ships. There were 7 battleships asid cruisers, 32 destroyers and torpedo boats 
and 2 submarines, making a total of 41 vessels, in reserve, and 19 battleships and cruisers, 1 sub- 
marine and 9 gunboats out of commission, a total of 29; giving a grand total of 162 vessels in the 
navy that are ready, or could be prepared within a short time, for battle. This does not include 
the station ships or the vessels that are not yet out of the hands of the builders. 
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Navy are Distributed Throughout the World 




GUNBOATS arr siio-wn by outline bo-ut-s 
with one gUck 



SUBMARINES arc indicated by submarine 
aha pc d outlines 



At the particular time this unique naval census was taken, the battleships of the Atlantic fleet 
had just returned from the battle practice off the Virginia capes and were in the various navy yards 
along the coast fitting out for the European trip. The armored cruiser "Washington*' was en route 
jfrom the Pacific to the Atlantic coast and had just reported at Rio de Janeiro, Brazil* The armored 
cruisers 11 California,' 1 "Colorado, 1 * and +, Pennsyl vania 1 * were returning to San Francisco from a long 
southern cruise, and were at Chimbote, Peru- The cruiser "Des Moines 1 * was at Lisbon, hurried 
there at the time of the overthrow of King Manuel* The gunboats constitute the corps of mili- 
tary messengers that fly from port to port 'showing the flag" and guarding the American interests. 
These little ships will be found in all parts of the world and they go from place to place at the 
behest of the American residents or the needs of the diplomatic service. In the preparation of 
the map, there were so many ships in some ports that it was impossible to reproduce them ship 
for ship. 
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ExttriOf View Of the New Subway Cfl r 

NEW SUBWAY CAR BUILT FOR SMALL TUNNEL 



A car built for underground rail- 
ways that requires a subway of but 
7 ft. 6 in. from the top of the rail to 
the roof and 13 ft, from side to side 
is the latest achievement of the car 
builders. They believe it is destined 

to greatly cheapen the building of un- 
derground railways. The new car is 
of curious appearance and is swung 
between, and not over, its trucks. In 
experimental runs it lias been used in 
an improvised subway that gave it a 
clearance of but 1 in, all around . with- 
out the slightest difficulty. The car is 
built of steel and is 58 it. long over all ; 
(5 ft. 6 in. high from floor to ceiling 
and 5 ft. 6 in, wide inside. From center 
to center of each truck it measures 48 
ft. The bottom of the car is blit G 



in. above the top of the rail on which 
it is run. 

It being impossible to put the or- 
dinary brake rigging with its levers on 
the car, a large brake cylinder has 
been placed between the brake beams. 

the piston being attached to one beam, 
and the cylinder to the other. A half- 
inch movement is given to the brakes 
and, with 05 lb, air pressure, this has 
been found to work very well. Side 
doors furnish an entrance for each of 
the back-to-back scats which extend 
all the way across the car. The cross- 
sectional area of the tube necessary to 
run this car is estimated at but 40 
per cent of that of the New York sub- 
way and, because the depth of the car 
is so limited, the tunnel for it may be 
made to dip below the sewers and 
other obstacles encountered in con- 
struction, the moving and reconstruc- 
tion of which has formed no small part 
of the cost of subway building through- 
out the country. 



RUBBER BEST PRESERVED BY 
DISTILLED WATER 

Distilled water is the best medium 
for the storage of rubber goods. For 
many years, scientists have been seek- 
ing a means for preventing deterio- 
ration of rubber. It has been known 
that even when not in use rubber will 
deteriorate to a very marked degree. 




Interior of New Subway Car 
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Two Russian savants have recently 
completed a series of experiments that 
extended over a period of 15 months 
and developed some interesting facts. 
They discovered, first of all, that im- 
mersion in distilled water kept the 
rubber in the best condition. This was 
determined by tests of tensile strength 
after immersion in various liquids dur- 
ing the entire period covered by the 
experiments. It was found that the 
rubber covered with water had a ten- 
sile strength of 77 lb., while that stored 
in lime water registered 62.7 lb, on 
test. Rubber placed in a one-per cent 
solution of sodium carbonate was 
tested up to 61, G lb, before breaking, 
and that stored in a 10-per cent solu- 
tion of glycerin and water, resisted 
only 57.2 lb. pull, and boric acid in 
solution of two per cent showed only 
39.6 lb. on test. 



STRAW COW GARMENT FOR 
COLD WEATHER 

In excessively cold weather, a 
blanket thrown over a cow while stand- 
ing in its pen does not always suffice. 
And, as blankets are sometimes scarce. 







An Overcoat of Straw 

one blanket may be made to do by 
stuffing straw up under it in the man- 
ner shown by the illustration. 



(I The Birmingham, Eng. # school au- 
thorities are contemplating establish- 
ing a course in gun-making as a part of 
the city school system by taking over 
the classes that are now maintained 
by the Gun Makers' Association. 



PUMPKIN THAT DEVELOPED A 
LIKING FOR HOG WIRE 



The strange behavior of a big yellow 
pumpkin on a farm near Stuart, Iowa, 




An tow a Pumpkin That fimbruccd a ’Wire Fence 



puzzled the Farmers of the vicinity. 
This particular pumpkin had grown 
around the mesh of a wire fence of 
the type known as “hog wire” in such 
a manner that half of it was on one 
side of the fence and half on the other, 
while the whole enclosed a complete 
section of the wire. 



THE “GROG” OF THE BRITISH 
NAVY 

The cruisers “Rainbow” and 
“Niche,” which form tlie nucleus of 
the Itew Canadian navy, arc to be “tee- 
total warships,” the first, it is believed, 
that have ever put to sea under the 
British flag. 

“Grog/' which is one part of rum 
mixed with three parts of water, is part 
of the standard ration issued to the 
men of the British navy. As a regu- 
lar ration, however, it is comparatively 
recent, and straight rum only slightly 
older, first being issued early in the 
eighteenth century. Each man re- 
ceived a quarter of a pint at midday 
and another in the evening, From the 
beginning of the English navy as a na- 
tional force down to the eighteenth 
century, a gallon of ale a day for each 
man and boy was issued, and not until 
about 1830 was the brewing of ale 
especially for the fleet stopped. 
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PRIVATEER OF 1312 STILL IN COMMISSION 

T HE Nations! Society of United States Daughters of the War of 1812 recently presented 
the schooner Tolly,” a privateer in the War of 1&12 having a record of 11 captures, 
with an honorary tablet. The "Polly' 1 was built in 1805, Eleven ships were forced to lower 
their colors to her. As a merchantman, she twice circled the globe, and now, although more 
than 100 years old, she is used in the coastwise trade, running to various points with Boston 
as her home port. 
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BERTHAUD ROTARY MOTOR, 4 cylinders, 5fl to 60 

tip. - Pistons of opposite cylinders are connected 
with a riff id rod. 



BECK ROTARY MOTOR, 8 cylinders, 5G hp. In 2 
equal and parallel half-tores 8 curved pistons move 
with reciprocating motion. 



J 

BRETON ROTARY MOTOR, varying from 10 ta 60 
hp. ( 12 cylinders, of which either 4 , 8, or all 12 can 
boused at once, Weight 19B lb. 



RENAULT MOTOR, 4 cylinders, V-shaped, 25 tip. 
with air-cooling Fan and funnel. An innovation in 
aviation motors, in order to dispense with the weight 
17 water-cooling devices* Weight 220 lb* 



CANDA ROTARY MOTOR. 10 cylinders, no vrIvcS. 
60 lip. The revolving Cylinders Contain piston rods 

nnd heads guided In a grooved cam, which takes the 
place of the earn shaft. Weight 150 lb. 



GREGOlRE MOTOR, 40 hp. — On the aeroplane the 

cylinders hang below the propeller shaft, reversing 
positions shown in photograph. This aids stability. 



SOME INTERESTING MOTORS AT FRENCH AERONAUTIC SHOW 
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AEROPLANES AND MOTORS WHICH WERE DIS- 



VU1TTON AEUOPLANE 
one of the “freaks” shown 
at the cjcpO&itiCh. The m$- 
chlne presents many radical 
departures from the af- 
CcjJted typfa. The single 
plane is of unusual shape 
and the propeller is more 
like that of a steamship. 




DUFEKDU5SI ISTS MONO- 
PLANE, built aidin' lines of 
Antoinette. The propeller 
has {> narrow blades. The 
value of this type of pro- 
pel ler has not yet been es- 
tablished. 





EQLE MOTOR of 100 hp.— 
8 cylinders. This novel en- 
jrine is for use on dirigible 
balloons. 



4 



POPULAR MECHANICS 13 

PLAYED AT RECENT FRENCH AERONAUTIC SHOW 



PAULHAN, THE FAMOUS 
A I RMAN, has become a 
manufacturer and this ma- 
chine* with latticed wooden 
girders, is his design. The 
girders give the aeroplane 
strength and the triangular 
openings serve to divide the 
rush of air into equal 
streams against top of the 
wing. 







H 






■ r- 


£3® 









NEW VQISIN BIPLANE of 
military type mounted with 
a machine gun. This Is the 
first machine to be so 
equipped. The fustloQt, or 
frame, has been extended 
forward to carry the gun. 



LEMASSON MOTOR, 5 cyl- 
inder, SO hp„, air cooled, with 
2-throw abaft and 2 mag- 
netos. 
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LIGHTHOUSE OPERATED 
FROM THE SHORE 



The new lighthouse on the coast of 
Guernsey, one of the group of islands 
in the English Channel, is a departure 




Provided with Fog: Siren Operated, from Shone 



in lighthouse engineering, as it con- 
tains a powerful fog siren as well as 
an acetylene light, although the light- 
house keepers are stationed at the 
electrical plant on the shore, more 
than a mile distant. 

This dispensing with keepers on the 
rock is desirable because of the long 
periods of exposure to a heavy sea. 
The fog signal is worked entirely by 
electric cable, the turning on and oft 
of the electric current on the shore 
automatically starting and stopping 
the motor and pumps which force air 
into the reservoirs. This compressed 
air drives an air motor, which in turn 
operates the siren. 

The acetylene light is automatic, 
and will work for months without at- 
tention, the gas being automatically 
turned up at dusk and down at day- 
break. 

The lighthouse is a monolith of con- 
crete, rising SO ft. high from a very 
small rock, with deep water ail around 
its base. It is exposed to a heavy sea, 
so heavy, in fact, that it has gone over 
the top of the tower. The electric 



cable is of the heavy rock type with 
three cores for main power purposes, 
and two smaller cores for minor pur- 
poses. 



EUROFE’S LARGEST STALAC- 
TITE CAVE 

The stalactite cave recently discov- 
ered near Schoenbergalm, in the Dach- 
Stein mountains, Upper Austria, is 
claimed to be the largest in Europe. 
The principal tunnel has been found 
to extend over a mile, with numerous 
side passages of varying lengths. In 
traversing the main tunnel, the explor- 
ation party had to cross, by rope lad- 
ders, an ice crevasse M ft. deep and 
more than 100 ft, wide. The cave is 
divided into two levels. In the upper 
one was found two immense Ice halls 
containing precipitous subterranean 
glaciers* about 300 ft, long. In the 
lower level is a series of halls, the 
largest more than 000 ft. long by 100 
ft. wide. 



A 1909 "FREAK” 





CPrince Henry 
o f Prussia i s 
making flights in 
an aeroplane. If 
the revolution business continues to 
prosper, there are others of royal blood 
to whom a 'plane might come handy. 



An original rendering of the year 
1009 in Roman numerals may be seen 
on the front of a house constructed in 
that year near 
Manchester, 

Eng. The cor- 
rect lettering of 
course would be 
MC MIX instead 
of XIXCIX. The 
builder .seemed 
to have more re- 
gard for archi- 
tectural 

mentation 



accuracy. 
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PLANNING AN AMERICAN GIBRALTAR 

By L WILLIAM THAVIS 



TT is the plan of Uncle Sam to build 
^ large fort ideations at the mouth 
of the Chesapeake Bay, involving the 
expenditure of millions of dollars. For 
several years, the military and naval 
authorities have argued that the pres- 
ent protection at this strategical point 
is wholly inadequate and should be 
strengthened. They hold, as does 
President Taft, that it is impossible 
to effectually guard the entrance of 
the hay with the biggest guns at Fort 
Monroe. Plans and estimates are be- 
ing prepared, and this winter Presi- 
dent Taft will strongly urge Congress 
to take action. The plan involves the 
construction of artificial islands of 
stone and concrete between Cape 
Henry and Cape Charles, a distance 
of about 18 miles from Fort Monroe, 
upon which is to be placed the pow- 
erful batteries. 

The board on coast defense has rec- 
ommended the island fort ideation, and 
asks $2 1 800, 000 for the construction of 
the islands and breakwaters and 
$0,103,871 for the fortifications, 
These figures also include the cost of 
an auxiliary fort on the shore of Cape 
H ert ry* 

President Taft is keenly interested 
in the proposed work and says he 
will push the project with Ins strong- 
est effort. While secretary of war, he 
recommended it and in an address be- 
fore the deeper waterways conven- 
tion at Norfolk, Va,, said: * fi You are 
here at the end of Chesapeake Bay, 
which is the greatest strategical point 
of naval rendezvous in the United 
States. We have a very heavy and 
very formidable coast defense at Fort 
Monroe and all about here, but it we 
want to protect this coast, we ought 
to protect, with as much emphasis as 
possible, the entrance to C hesapeake 
Bay, Now, that can be done in one 
way — by erecting an island on the 
middle ground between Cape Henry 



and Cape Charles and placing thereon 
a fort that should be impregnable. 
That is what I want." 

It may surprise the average intelli- 
gent American to learn that any point 
on our country's coast is practically 
defenseless. It must be a shock to. 
most of them to realize that its most 
important locality is utterly lacking in 
means to repel the invasion of an 
enemy, in estimating the possibili- 
ties of a successful attack by a foreign 
navy, there are two factors for con- 
sideration: First, the vulnerability of 

the defense: second, the strength of 
the enemy. 

At the outset, it may be premised 
that no single pow^r could effect a 
widespread or continuous occupation, 
but it is sure, according to our naval 
and military experts, that any of sev- 
eral foreign powers might dominate 
one of our most important strategical 
positions — Chesapeake Bay — and in- 
dict immense damage, before the na- 
tion could gather sufficient forces to 
expel him. 

President Taft says: '‘Commer- 

dally and strategically, Chesapeake 
Bay is today, as it always has been, 
of the very first importance. With 
the entrance as it is now, unfortified, 
a hostile licet, should it gain control 
of the sea, can establish, without com- 
ing under the fire of a single gun at 
Fort Monroe, a base on its shores, 
pass in and out at pleasure, have ac- 
cess to large quantities of valuable 
supplies of all kinds, and paralyze the 
great trunk railway lines crossing the 
head ot" the hay*" 

This is a positive statement, and it 
is not exaggerated. If our coast is 
scrutinized from Maine to Texas, 
from Lower California to the north- 
ernmost limits of the State of Wash- 
ington, we can find no point which is 
more vulnerable than Chesapeake 
Bay, and none which offers to a strong 
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enemy such opportunities for inflict- 
ing great damage* The very factors 
which make the Chesapeake Bay sec- 
tion such an invaluable naval base for 
the nation, cause it to be a superla- 
tive menace if held by an enemy. 

To leave the entrance to the Chesa- 
peake unfortified is not merely a mis- 
take, it is a crime. Cape Henry is 
the logical Gibraltar of the United 
States* It can be made impregnable 
and impassable. It is the key to the 
most important of our strategical 
situations. Its protection would in- 
sure to the nation the preservation of 
its finest naval harbor and its most 
important base of naval operation. It 
is contended that in the event of war, 
Cape Henry, unfortified, would re- 
quire a fleet of battleships for its de- 
fense; fortified, it could rely upon it- 
self and leave the navy unhampered* 

The ports of New York, Boston and 
Galveston, representing our geo- 
graphical as well as commercial poles, 
lie almost within gunshot of the 
ocean ; and they would require, in ad- 
dition to their present defenses, a con- 
siderable naval reinforcement. The 
American Navy is none too large 
when the immensity of the country's 
coast line is considered; and to invite 
a serious drain upon its strength is 
folly* 

Against a hostile fleet sailing up the 
Chesapeake Bay, the guns of Fort 
Monroe would be absolutely power- 
less. According to military and naval 
authorities, a squadron could pass 
these sentinels day or night and be 
hull down on the horizon. Even if 
stacks and smoke should betray the 
location of the craft, the distance 
would insure immunity for all except 
the most fragile object, and the lighter 
craft might obtain protection behind 
the heavier, ft is true, however, that 
the 14-in, gun can penetrate 7-in. 
Krupp armor at a distance of 25,000 
yd. ? but even this monster weapon is 
admitted to be ineffective against 12- 
in. armor at more than five miles. It 
is confidently contended that a fleet 
can pass Fort Monroe on its north- 
ward journey up the Chesapeake with- 



out approaching nearer than 22,000 yd, 
or 12 miles* 

In the matter of channel way, Bal- 
timore, Norfolk and Newport News 
are accessible to weapons of the 
Dreadnought type* Vessels of that 
class may easily enter the York River 
25 miles; the Potomac, 35 miles; and 
the Patuxent, IS miles* Annapolis 
may be approached within a mile, and 
many harbors on the eastern side of 
the Chesapeake Ray may be entered* 
Forming the four main peninsulas on 
the western side of the Chesapeake 
are the James, York, Rappahannock, 
Potomac and Patuxent Rivers, which 
may be utilized by large warships for 
distances varying from 40 to 100 or 
more miles inland. Such possession, 
of course, would involve only naval 
offense. But a power that controlled 
the entrance to Chesapeake Bay and 
the peninsular territories could, at 
will, land great forces of troops, de- 
barking or shipping them at pleasure. 

An attempt to tYirce the Chesapeake 
under present conditions, would, it is 
contended, necessitate the employ- 
ment of a large quota of our navy 
as defender. A successful entrance 
would demand the immediate mobili- 
zation of the flower of our army to 
prevent the seizure of vital points* A 
naval victory leaves in its wake dere- 
licts, and tlie nation would be com- 
pelled to face this situation — its army 
placed at a disadvantage before an 
enemy which could choose the battle- 
ground and its navy depleted by the 
loss of some of its necessary units. 

With Cape Henry fortified, there 
would be real security. The navy 
would be free to perform its normal 
functions, without having super added 
to these the care of a strategic point 
which could well be protected from the 
land. An impassable fortification at 
the cape is considered a sure solution 
of the problem* Every physical and 
strategical condition favorable to de- 
fensive tactics is there. North-north- 
east of Cape Henry, the distance across 
the channel, from the beach to the 
farther limit of the five- fathom line, is 
only three statute miles. To pass this 





THE PLAN FOR ESTABLISHING AN IMPREGNABLE POSITION AT THE MOUTH OF CHESAPEAKE BAY 

The proposed fortifications to command both channels to the b*v si re shown at 1 add 2, 3 . being old Fort Wool, 
better known as the Rtp-Rap, The importance of protecting this position may be seen when it is realized that a 
hostile fleet could enter the bay. Once the batteries at fbc end of Cape Henry Were silenced, proceeding to Herring 
Bay, there landing troopa to attack Washington and Baltimore, The Importance of protecting Hampton Road® 
and the navy yard is apparent. 
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point, a hostile fleet would not likely 
risk taking less than seven or eight 
fathoms of water, as a close approach 
to the north would render grounding 
imminent: such a course would bring 
til e warships within 2 Vs to 2% miles of 
Cape Henry— a range which would 
permit its ti-in. guns to penetrate the 
lighter armor, and the larger cannon 
to perforate the heaviest battleships. 

The total distance between the Vir- 
ginia capes is approximately nine miles, 
but a large proportion of this expanse 
is shoal water. There are two distinct 
channels, one is near Cape Henry; the 
other, a break in the shoal water nearer 
Cape Charles. This north channel may 
he navigated by ships drawing 24 ft., 
but the passage is, owing to narrow- 
ness, broken soundings and shallow 
places, dangerous to attempt, particu- 
larly under conditions of war which 
would place the voyagers under the 
fire from the not more than five miles 
distant Cape Henry. 

Strategically, Washington is re- 
moved from the ocean only by its dis- 
tance from Herring Bay — about 24 
miles, Baltimore is nearer than the 
mouth of the Patapsco, practically ac- 
cessible. Leisurely and without con- 
cern as to their safety, hostile ships, 



once in control of the entrance to 
Chesapeake Bay, could without hind- 
rance traverse the bS miles to the Poto- 
mac or the 140 miles to the Patapsco 
and proceed with the destruction of 
Washington or Baltimore. Fort Mon- 
roe, admittedly, could guard the ap- 
proaches to Norfolk, Newport News 
and Richmond, but the fort would un- 
doubtedly be subjected to a concerted 
sea and shore attack which might re- 
suit in its loss, a calamity which ’would 
leave the points beyond Hampton 
Roads at the mercy of an enemy. Bat- 
tleships could not navigate the James 
for any considerable distance, but gun- 
boats can reach Richmond. 

With adequate fortifications, a com- 
paratively small number of artillery- 
men could hold the Chesapeake Bay 
safely against attack; without these 
defenses, the protection of the bay and 
its circumjacent lands must inevitably 
demand the services of fleets and 
forces. To avoid a wholesale sacrifice 
of otir soldiers, to afford commercial 
security and to insure national pres- 
tige is the duty of our government ; and 
by no single act can it better fulfill 
that duty than by placing an impreg- 
nable fortification at the country's chief 
strategic point. 



“GET AN ELEPHANT" 



Conditions of environment are very 
favorable if, when an automobile 
breaks down in America, one or more 
boys are not present to exclaim +1 get a 
horse/ 1 But in India, the cry of de- 
rision would be 'get an elephant/" 



Elephants are used in India for 
much uf the work done by truck horses 
in this country, and the illustration 
shows one of the big beasts patiently 
towing a stranded automobile home for 
repairs. 




LOC&ttlOtioP Extra util i nary in India 
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BUILDING LONG TUNNEL IN 
NEW ZEALAND 

The tunnel being constructed con- 
necting Christchurch with Grey mouth 
on the New Zealand Government 
Railways is to be one of the largest in 
the world. Compressed-air drills are 
being used and when finished, the bore 
will he a 1 ,/* miles long. Work was 
commenced in 1308, and five years are 
allowed the contractors to complete 
their construction. The tunnel will 
have a height above rails of 1 5 !♦> ft. 
It is of horseshoe form, 14 ft- wide at 
the rail level* The ordinary section 
has a 13-in. lining, which is of con- 
crete. faced with concrete blocks. The 
borings arc being made from both 
ends, and the rate of progress is about 
13 ft. per day. 



THE FISHERMAN'S CLOTHES- 
LINE 

The fishing villages of the Puget 
Bound country, with their net-drying 
racks along the beaches, resemble to 
some extent the clumsy windmills of 




Empty N el- Drying Rack of Crude Design— A Runway 
in the Background 




A Floating; Rack, with Net in Frocfl&s of Drying 

Holland, especially when viewed from 
a distance. The racks are swung on 
uprights nailed to heavy skids which 
can lie floated at high tide and towed 
out to the nets. The racks revolve on 
an axle, taking up the net as they turn. 
< hie illustration shows an empty rack 
of crude design, with a runway in the 
background, and the other shows a 
floating rack, containing a net in the 
process of drying, with a similar rack 
some distance in the perspective. 



PAINFUL RESULTS FOLLOW 
CHEWING TOOTHPICKS 

The attention of the medical frater- 
Iiity of the country lias recently been 
called to the dangers resulting from 
the chewing of wooden toothpicks 
through the serious illness of a hotel 
keeper in Michigan who developed 
alarming symptoms. The physician 
in attendance found that his patient 
was addicted to the habit of chewing 
toothpicks and it was subsequently 
learned that, on the day he was 
stricken with his peculiar symptoms 
he had swallowed portions of several 
of the little slivers of wood, one of 
which was almost an entire toothpick. 
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View of Bow of + ‘ Olympic 11 Before Launching Giving a. Good Idea of Its Great Height 
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NEW LARGEST SHIP, THE “OLYMPIC’ 



The ' "Olympic/' one of the two mon- 
ster ships for the White Star fine, the 
building of which has engrossed the 
marine world for the past two years, 
was launched recently at Belfast, 
Much has been written of these giant 
ships, and much remains to he written 
before the world at large will com- 
pletely grasp the magnitude of this 
shipbuilding achievement. 

The " Olympic” is 882% ft. in over- 
all length, as compared to the ■'Lusi- 
tania's” V(>2 ft. Her breadth overall 
is 32% ft,; height from bottom of keel 
to top of captain’s house, 1.05 ft.; 
height from keel to top of funnels, 175 
ft. ; gross register, 45,000 tons, and dis- 
placement, (3G,0uu tons. 

It is in the comprehension of some 
of the parts that make up the whole, 
and the accommodations, however, 
that a clear idea of the magnitude may 
he gained. The largest steel plates 
arc 3b ft, long, and weigh 4% tons 
each; the largest beam, 00 ft. long; 
the stern frame weighs 70 tons ; the 
after boss arms, 73% tons; the for- 
ward arms, 43 tons; the rudder, 100 
tons: the engine crankshafts, 118 tons 
each; bed -plate, 135 tons; columns, 21 
tons; the heaviest cylinder with liner, 
50 tons ; the wing propellers, each 38 
tons; the casings for the turbine cylin- 
der. 163 tons, and for the solid bronze 
turbine propeller, 22 tons. The num- 
ber of rivets in the double bottom 
alone is estimated as 560,000, weighing 
about 270 tons, while for the complete 
ship, the number is given as 3.000,000, 
weighing 1,300 tons. 

Highest speed is not sought after, 
as in the case of the * f Lusitania " and 
"Mauretania,” but the speed will not 
be less than 21 knots (about 24% 
miles), driven by a combination of re- 
ciprocating engines working with 
high-pressure steam, and turbines 
driven by low-pressure steam. 

Passengers will be catered to with 
every device which makes for safety, 



comfort and variety on the voyage. 
There are more than 30 watertight 
compartments, the massive doors of 
which are all controlled by the officers 
on the bridge. 

The variety of accommodations for 
passengers is stupendous. Complete 
suites of rooms — ocean flats — fitted 
with every modern appliance even to 
shower baths, may be engaged. Pas- 
senger lifts communicate with the dif- 
ferent decks, of which, all told, there 
are 11. The nursery will he the most 
complete afloat. There will be a gym- 
nasium, a swimming pool provided 
with diving boards, a floral cafe with 
vines and trellis work, a huge space 
that may be used as a ballroom or 
skating rink, turkish baths, racquet 
court, roof garden, old English grill- 
room, electrical baths, sun parlors, 
sport decks, palm courts, etc. 

The launching of the great ship, 
preparation for which had been stead- 
ily carried on for months, and, by the 
way, cost Belfast some $200,000 in 
harbor work, was accomplished with- 
out the slightest hitch., From the time 
the triggers were released until the 
ship was floating quietly in the water, 
less than two minutes elapsed. 

The most interesting feature of 
the launching arrangements was the 
means employed for releasing her after 
the supporting blocks and shores had 
been removed and the order given. 
Some distance from the bow, the usual 
timbers supporting the standing wavs, 
as well as the standing ways them- 
selves, were replaced by two steel cast- 
ings weighing several tons, fitted with 
a wro ught-iron trigger. This trigger 
was pivoted within a recess in the 
casting, and was maintained in posi- 
tion with its upper end engaging in a 
steel-shod recess in the under surface 
of the sliding ways by means of a hy- 
draulic cylinder and ram pressing 
against the lower end. The hydraulic 
cylinder and ram formed a portion of 
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A SECTION OF THE FORWARD PART OF THE “OLYMPIC" 

\ t Officers’ Quartets — 2. 3, 4, 5 and 6, First-Class Staterooms— 7 t Plunge Bath— S, 9, 10 and 11, Boilers— 12, 13, 14 and 15, 
Coal Bunkers — 16, Grand Staircase — 17, Comp ass— 18, ’Writing Room — 19. Lounge — 20 and, 21, First-Class State- 
rooms — 22 + Fi rst-C3ass Reception Room— 23, First-Class Dining Saloon — 24, Card Room. 




A SECTION OF THE AFTER FART OF THE GREAT LINER BUILT IN ENGLAND 

I, Lounge— 2 and 3. First-Class Stater oeifls"4 t First-CUBft Dining Saloon— S. Coal Buftkers^Gv Boiler and Fire room — 
7, Reciprocating Engines — 8, Grand Staircase — 9 and 10, Kitchens — 11, First-Class Smoke Room and Bar 
— 12, Restaurant — 13, Staterooms— 14 and 15, Pantries— 16, Staterooms— l7 t Turbine Engines— 18, Veranda— 19, 
Second-Class Smoke Room — Si), Library — 21, Second-Class Dining Saloon— 22 and 23, Second-Class Staterooms 24 
and 25, Provision Rooms— 26, Fresh-V/ater Tanks. 
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HOW THE ‘‘OLYMPIC 1 ' WAS LAUNCHED 

Position of Trigger Before Release. The Presses Position of Trigger when Released hj? the Withdrawal 

the Trigfirr Aigainst the liuifer, and go Keeps it in the of Hydraulic Pressure Against the Ram. Showitljf 

Notch that Penetrates the SiidinE Way How the Monster* in Her Cradle, Slipped to the Sea 



the casting above referred to, and the 
pumps and appliances for maintain- 
ing the pressure were situated along- 
side the berth. When all was ready 
for the actual launching, the simple 
opening of a valve released the pres- 
sure in the cylinder and the ram was 
withdrawn, thus leaving the pivoted 
trigger to fall away either by gravity 
or owing to the pressure of the mov- 
ing sliding ways and the weight of 
the vessel. To assist in starting the 
launch, two sets of hydraulic cylin- 
ders were placed on the heavy staging 
under the bow, the rams acting upon 



the fore ends of the sliding ways. 
These cylinders were connected with 
a hydraulic in ten si fler, and were col- 
lectively capable of exerting an im- 
mense force. One of the illustrations 
shows the trigger ( exaggerated in size 
so that it may be clearly seen) before 
and just after its release. The launch- 
ing weight was 37,000 tons, said to be 
the greatest ever transferred from 
land to water. 

According to present plans, the 
■‘Olympic" is expected to make her 
maiden voyage to New York in July 
i i this year. 



NAVY OWNS LESS THAN HALF GOVERNMENT BOATS 



Considerably less titan half the boats 
belonging to the United Slates govern- 
ment are a part of the navy. The War 
Department controls a greater number 
of craft of all kinds than is found on 
the navy lists, while the Departments 
of the Treasury, Commerce and Labor, 
and Agriculture* all have fleets under 
their jurisdiction. According to the 
latest government figures, there arc but 
340 vessels flying the naval pennant 
The flags of the various branches 
of the War Department float over 
G35 boats, some of them passenger 



steamers and freight carriers of no 
mean size. The quartermaster's de- 
partment of the army alone controls 
155 of this total that are used exclu- 
sively on the Pacific coast or in the 
Philippines, in the engineer's depart- 
ment of the army there arc something 
like 430 boats of all kinds employed. 
These include dredges for keeping 
river channels and harbors free of ob- 
structions, as well as boats of other de- 
scription. 

In the Treasury Department there 
are 41 revenue cutters, 29 steamers be- 
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longing to the Public Health and Marine 
Hospital service, in addition to smaller 
craft. The Bureau of Immigration and 
Naturalization of the Department of 
Commerce and Labor has several ves- 
sels, but the bulk of this department’s 
"'navy' 1 is found in the lighthouse 
service, which employs 31 steamers for 
supply work, etc., and 72 lightships. 
There are IS vessels in the Coast Sur- 
vey service and several in the Bureau 

v 

of Fisheries. The Isthmian Canal 



Commission has a fleet of 139 ships, 
barges, dredges, tugs, etc. In the De- 
partment of Agriculture, several ves- 
sels are used in the Bureau of Forestry 
and the food inspection service. All 
told, tiie United States employs prob- 
ably a thousand boats of various size 
and character that are not in any way 
connected with the sea- fighting ser- 
vice, but which seem to be quite as nec- 
essary for the upkeep of Uncle Sam's 
household and the people's welfare. 



MOTOR-DRIVEN SHOOTING- 
CAR 

A passenger coach of the type used 
for general purposes on the railways in 
India, but provided with a 25-hp. gaso- 
line engine as a self-contained means 
of motive power, is used by the Rao of 
Cutch for hunting purposes. Cutch is 
a state in British India, and “Rao " is 
the title given a high native official. 

The car is used for transporting the 
hunting party into the territory where 
game abounds, and the shooting is 
often done from it. The engine room 
is the central compartment, directly 
over the driving wheels, The gearing 
to the driving-axle is arranged so as to 
give speeds of 10, 20 and 30 miles per 
hour either way. On each side of the 
engine room Is a compartment for the 
hunters. 



AUSTRALIANS FAVOR USE OF 
METRIC SYSTEM 

The government of Australia, 
through a resolution adopted by its 
House of Representatives, has de- 
clared Itself in favor of the adoption 
of a uniform decimal system of metric 
weights and measures for the entire 
British Empire. The resolution pro- 
vides that should the efforts of the 
Australian representatives at the next 
Imperial Conference fail to impress 
the necessity of the reform on the en- 
tire empire, that efforts he made to 
interest the government of New Zea- 
land with an idea of the two colonies 
instituting the change. 

It is announced that the Russian 
government has under preparation a 
scheme for the adoption of the metric 
system. 




Remarkable Car in Which to Ga Hunting in the Wild* of India. 
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PLAYING A CIRCLE OF SPIN- 
NING BANJOS 

One of the acrobatic feat* of a banjo 
artist, who lias delighted audiences in 
Berlin, London and Vienna, is here il- 



beroftiim was a product of the solarium 
commersonii ; that the latter is, there- 
fore, the “grandfather” of the flaky 
tuber that divides with bread the 
honor of being the “staff of life” for 
a large part of the world. 




Spinning the iian^o¥i fls He Plays 



lustrated. Aside from playing the in- 
struments, which he does with consid- 
erable musical genius, he keeps them 
all spinning in a circle at the rate of 
about 500 revolutions per minute* 



PLANT FROM WHICH WHITE 
POTATO SPRANG 

While the plant that was developed 
into the present potato seems to have 
disappeared from the face of the earth, 
in some parts of America there can 
yet be found a species of the same 
botanic family which, though inedible, 
has many of the characteristics of the 
garden potato and can, by cultivation* 
be developed into an edible tuber. 
T he original of the common potato of 
commerce is known botanically as the 
"solarium tuberosum” and the wild 
plant now growing is known as “sol- 
arium commersonii,” It is found in 
Argentine, Mexico and, in our own 
country, in Arizona, It is believed by 
some botanists that the solan um tu- 



REMARKABLE ACROBATIC 
FEAT 

An acrobatic feat* remarkable for the 
rigidity of pose of the performer being 
swung* rather than the strength of the 
performer doing the swinging* is 




shown in the accompanying illustra- 
tion. The curved rigid pose is lield 
steadily through the few moments of 
the act. 




Concrete House Ertetrd by Walter P- Libbey in Boston, Mess. 
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I T l> so true that it is now commonly accepted as axiomatic, that 4< the more 
we know the more we find out there is yet to learn.” Cine discovery begets 
not only another but a multitude of others, and so it goes. I > u t a lew years 
ago the vast multitude at people believed that the limit of invention and prog- 
ress was well nigh attained, hut things have recently been accomplished 
which, while in themselves formerly beyond even the wildest dreams of antici- 
pation, have opened up fields for research and development which tend to 
show that as yet we are hardly beyond the portals of the region of human 
possibilities. Even the very foundations and once-accepted hypotheses of 
science are undergoing revision and re-establish men t. 

In writing the story of the progress of the year 1P10, it is impossible even to 
catalog within the limits of a short article all of the notable events, and those 
that are set down herein are only an index of many others, perhaps equally as 
important or even more so, considering possible future developments. 

l!y all odds, the most spectacular development of the past year has been the 
increasing mastery of man over the powers of the air, and it is a peculiar fact 
that* notwithstanding the undeniable improvements of the heavier-than-air 
flying-machines, the principal progress has been in the control of the machine 
by the aviator rather than in the design of the machine itself* Increasing 
familiarity with the art of Hying has led to the establishment of remarkable 
records, in distance, height and speed, and the desire to excel in this branch of 
the sport f for such it must be called at present), as well as the chase after the 
money which 1ms been lavished freely for record-breaking performances* has 
induced a daring which has not only been reckless, blit suicidal and fatal in 
many instances. For some reason or other, perhaps best known to them- 
selves, the question of stability seems to have been left to the skill of the 
aviatws in managing the hand and foot-operated devices on their machines. 

Tn the world of electricity, steady progress has been the rule. The electric 
motor is fast displacing other forms of drive in our shops and factories. Cen- 
tral stations are growing bigger, and a noticeable advance has been made 
toward that much-1 o-be-desi red millennium when all power for running work- 
shops, operating trains, lighting everything, and so forth, will be generated 
electrically in huge central stations distributed about the country, each operat- 
ing in its own district, but tied in with all the others so that one can help out 
another in times of overload and in cases of emergency. The maximum operat- 
ing and distributing efficiencies will then be attained, and tbe smokeless age 
will be no longer a topic, but an accomplished fact. 

Tn chemistry and physics, the most eminent scientists are working overtime 
to reconcile their long-accepted theories with the disconcerting farts estab- 
lished by irrefutable results of experiments. More than a year ago the trans- 
mutation of one element into another was seemingly accomplished, the latest 
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in this line being the announcement that a Canadian wizard of science ha* 
transformed copper into iron. Should he succeed in reversing the process at 
a commercially low cost, the discovery would tend to produce almost a revolu- 
tion in certain industries. The astonishing and almost fabulous experimenta- 
tion which led up to the real or supposed feat of capturing that traction of an 
atom called an “ion," and making it do sundry and various tricks to reveal the 
innermost foundations of the science of matter and electricity, has caused the 
greatest speculation as to what will be the ultimate outcome of this line ot" re- 
search. Certain discoveries are promised from Germany, in this connection, 
to outrival even the miracles of our own distinguished Professor Millikan. 

In medicine and surgery, splendid work has been accomplished in the pre- 
vention of disease, the cure of some afflictions of the flesh hitherto regarded as 
chronic and incurable, and in the lines of safe anesthesia and bloodless surgery. 

The subjects of the automobile, the motorboat, and even army and naval 
progress are intimately connected with the wonderful development of the in- 
ternal-combustion engine and the progress of aviation. Reliability and reduc- 
tion of weight for a given power in the explosion engine have been the burning 
questions, and much progress in these lines cart be recorded. Military men 
have been concerned with the use of the aeroplane for scouting purposes, and 
naval men with the question of the offensive power of an aeroplane against a 
battleship. Successful experiments have been made in dropping “bombs” 
from aeroplanes on land targets representing battleships* On the other hand, 
no one has yet consented to be shot at while dying in an aeroplane over an 
“enemy V ! battleship. Two records for motorboats arc worthy of mention, a 
Frenchman’s feat in covering a measured mile in a hydroplane at a speed of 
46,06 miles an hour, and an American triumph of an ocean journey by a small 
motorboat to Bermuda and back, 1500 miles, without accident. The British 
Admiralty is at present building some warships which will be propelled by 
internal-combustion engines, using producer gas as fuel, in the automobile 
world, as is also the case with the motorboat, the principal improvements 
have been in the production of a good car or boat at a remarkably low figure, 
and this in spite of the fact that it had formerly been stated that the limit had 
already been attained in the matter of cost reduction. As regards weight per 
horsepower, it may be mentioned that while the ordinary automobile motor 
weighs from 10 to 15 lb. per horsepower, a 5-cylinder 50-lip. aeroplane motor 
has been built weighing 4 A lb. or less per horsepower, and a 14 -cylinder. 100- 
hp. Gnome motor weighing but 'iJZ lb. per horsepower. In gas engines run 
by producer gas, great strides have been made in economy, design and appli- 
cation. 

In civil engineering, the greatest advances have been made in the various 
immense irrigation projects designed to reclaim the arid wastes of our great 
West, and in the hydro-electric developments that have generally been com- 
plementary to them. The greatest progress has been made in the construc- 
tion of the Panama canal, and the end is already in sight, the year 1913 having 
been announced for its completion. 

In transportation, New York has set a pace for the rest of the world to 
follow. The completion of the Pennsylvania tunnels under the Hudson, the 
magnificent Pennsylvania Railroad terminal station, and the progress on the 
new Grand Central depot, which promises even to surpass the other great 
station, are events of the most far-reaching Importance. 

In shipbuilding, the launching of the giant White Star liner ‘‘Olympic” sets 
the record just a little bit further in the design of huge ocean steamships, and 
the practical experiments of Parsons and others in England in the building of 
an all-electric ocean ship, are the forerunners of probably the greatest de- 
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vckip merits in the shipbuilding line. In America, great tilings are expected 
of the Melville and Macalpine reduction gear, due to the initiative of George 
AVestinghouse, in the application of the high -speed, steam turbine tit ships of 
all classes, 

For the rest, the experts in several of the most important subjects tell their 
own stories below : 



viation and Aeronautics b> victor lougheed 

During the year liUil, aviation has furnished an almost un- 
broken succession of record-breaking flights, chiefly in heavier - 
than-air machine-, accompanied b\ a corresponding reckless- 
ness which has occasioned the death of several noted leaders in 
this newest and most marvelous of engineering sciences. 
Thirtv-rtine men were killed during die first 11 months id the year in. the 
course of endeavors to advance the art of flying* 

Bleriofs cross-channel flight of Finn ha? been repeated several times by 
others. Rolls having made the passage over and hack without landing, and 
Moisant, of Chicago, having made an interrupted flight from Paris to London 
while carrying a passenger. 

Height records have been pushed upward to nearly the two-mile mark, 
Faullian commenced early in the year with an altitude uf Lin's ft., and Ralph 
I oh n stone, the American airman, who was killed in November, drove his bi- 
plane to a height of A714 ft, during the Belmont Park meet in October. 

T. Armstrong Drexel. another American, made a flight at Philadelphia in 
November, during which hi? barograph regLtered ft, hut the record was 
not allowed, t havez succeeded in surmounting the Alps in a monoplane, 
only to meet with a fata! accident when returning to earth, bis machine falling 
from a height of 3b ft. 

Long-distance flights, too numerous to mention, have been made, most of 
them across country and one «<f flu miles across water. Speeds up to 70 miles ■ 
an hour in calms and lUfl miles an hour with the wind have been accom- 
plished 1>y aeroplanes, and as many as five persons have been carried in a 
single machine for a short flight. 

It has been estimated that up in the first of November, no fewer than 301 
persons had made flights worthy o|' record; 300 flights had been made of over 
an hour. 3o of two hours. 12 of 3 hours, and one each of ^ and fl hours — -which 
shows the wonderful progress since the end of lflus. up to which time prob- 
ably not more than half a dozen men had ever been off the ground in a con- 
trollable aeroplane. 

The feature of the year in the aeroplane w orld was the constant rivalry be- 
tween the two principal types of machine, the biplane and the monoplane. 
The latter, favored principally in France, has carried off most of the honors, 
probably due to the greater reliability and all-round excellence of the French- 
made motors which are almost exclusively used un these machines. 

The dirigible balloon, which has been somewhat overshadowed by the aero- 
plane, lias made some progress and written considerable aeronautic history 
during lfllfl. The great feat of the year was the attempt of the Wellman- 
Ya riiman dirigible to cross the .Atlantic* This machine carried a wireless 
t Lit fit and a lifeboat, and was lighted by electricity. Although the attempt 
was unsuccessful, the distance and time records for balloon flights were 
broken, and sufficient experience was gained to encourage the principals of the 
expedition to declare that another - attempt will shortly be made with consid- 
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erable likelihood of success. The Zeppelin airship, in Germany, made several 
notable flights in an attempt to establish a paying passenger transportation 
business between fixed points. 

The improvements in the manufacture of alloys, and the discovery of dur- 
aluminum, an extremely light alloy of great strength, portend great future 
developments in the building of aeronautic craft of all kinds and the motors 
for propelling them. 



lectricity By HENRY FARRINGTON. M. Sc.. B. Enjr. 

Owing to its numerous ramifications and the distinct progress 
which has been made in the several branches of electricity, it 
has for convenience and ready reference been subdivided as 
follows : 

Electric Lighting, — Notable developments and inventions in- 
clude the quartz lamp, processes for making drawn tungsten filaments, and 
the light-transforming reflector. In the 'wire type” of tungsten lamp, the 
use of an elastic ally-mounted continuous filament has produced a lamp of re- 
markable ruggedness. The electric lighting of Wellman’s airship is worth 
recording. 

Telegraphy. — The feature invention was a system of cable telegraphy for 
connecting land lines to submarine cables direct, without intermediate opera- 
tors. Night-letter telegrams were introduced* and the Reno prizefight broke 
all records for the number of words (over 800,000) dispatched by telegraph in 
a single day from one center. 

Telephony, — New inventions include S. G. Brown's telephone relay and an 
automatic telephone denunciator" (for hotels, etc.), the former chiefly useful 
to medical men and the latter threatening to supersede the ubiquitous call- 
boy, Automatic and auto manual systems made notable headway. Tele- 
phone meters are being introduced, several notable inventions having been 
perfected. The new submarine telephone cable across the English Channel 
and the laying of underground telephone trunk lines during the year formed 
the pioneering developments of future probable extensions of the utmost im- 
portance. 

Wireless.— Chief among wireless achievements for 1910 was its successful 
use on balloons, dirigibles (including Wellman’s airship), aeroplanes, fishing 
vessels (to signal the approach of fish), lightships and railway trains. The 
location by wireless of a murder suspect on a liner in mid-ocean furnished one 
of the sensations of the year. Directional wireless has proved invaluable to 
vessels in fogs, and wireless telegraphing through the earth’s crust has been 
done successfully. The wireless transmission of power is still a dream of the 
future, 

Television. — T w o systems for transmitting pictures electrically through 
wires have been perfected and practically demonstrated. Successful demon- 
strations of wireless systems of telephotography have also been reported. 

Storage Batteries, — Edison's battery has at last been perfected and its prac- 
ticability for use on motor cars and street-railway cars successfully proved. 
An Iowan inventor claims to have produced a storage battery of two and a 
quarter times the capacity of Edison’s cell. The new Salem battery is creat- 
ing much attention, 

Electric Railways, — Electrification of main lines has made noteworthy prog- 
ress, The chief developments have been along the lines of standardization. 
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Prime Movers.— Motors, generators and other apparatus show many im- 
provements and developments. Two generators of 30.000 kilowatts’ capacity 
each, have been ordered by a Chicago electrical company. Gas producers and 
engines, and turbines of all kinds, are steadily encroaching on the held of the 
reciprocating engine in ceiitrabstation practice. 




hemistry and Physics 



By PROF. E. W. WASHBURN 

University of Iliinaix 



The introduction of various evolutionary and revolutionary 
processes mark the year's progress in chemistry and physics, 
in experimental physics, one of the most noteworthy advances 
of the year is the isolation of a single individual atmospheric 
ion and the accurate measurement of its charge by Prof. R, A. 
Millikan of Chicago University. A very small droplet of oil or of mercury 
suspended in the air between the horizontal plates of an electrical condenser is 
illuminated by the light from an arc lamp and observed with a cafhetometer 
telescope. After a time the drop collides with one of the ions of the air and 
thereby secures an electrical charge, so that by establishing an electric held 
between the plates of the condenser, the droplet can be caused to move upward 
or downward at the will of the observer. Py watching continuously the 
motion of such a droplet, the observer notices a sudden change in its rate of 
motion whenever it collides with another ion. In this way Prof. Millikan has 
obtained new and convincing evidence that every electrical charge, instead of 
being spread uniformly over the charged surface, consists of a large number of 
particles or elements of electricity all exactly alike and scattered over the sur- 
face of the charged body. The value of this elementary charge or atom of 
electricity was found to be 4.902 c. g. s. units. 

Mme. Curie, the discoverer of radium, has at last succeeded in isolating the 
metal itself, by electrolyzing a solution containing only 0.1 gram of the 
chloride, using a mercury cathode. The radium amalgam thus obtained, on 
heating in a quartz tube in a current of pure hydrogen, gave a brilliant white 
metal, melting at 700 c C The metal dissolves energetically in water and is 
acted upon by the air, forming a black nitride. 

In physical chemistry, the researches of the last few years have given us un- 
questionable evidence of the actual existence of atoms and molecules. 



pHirinp anH ^iirrrprv B > r JOSEPH B CHAMPION, M. D„ 

CU.IUU.lt; CUiU OUl^Cly Editor, Am. Mffi 

Notable advances have been made during the year in medi- 
cine and surgery., In the held of medicine, the most sensational 
discovery announced was Ehrlich’s remedy (or contagious blood 
poison, arseno-benzol, or “GOG,” which kills the causative 
organism within 24 to 48 hours by the injection of a single dose, 
and causes marvelously 'rapid healing of ulcers and other lesions. It is also 
used in locomotor ataxia, paresis or softening of the brain, both believed to be 
due to contagious blood poison, and in some other parasitic diseases. Its ulti- 
mate permanent value, however, is to be settled by time. Ricketts, at the cost 
of his life, demonstrated that typhus fever is transmitted by the body-louse, 
and Flenmer and Lewis by experiments on monkeys showed the infectioiisness 
of infantile paralysis and made progress toward producing immunity or secur- 
ing a serum for its cure. Carrel announced in October that tissues from living 
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bodies can be cultivated in culture chambers, just as bacteria are now grown* 
This promises to lead to an understanding of the nature of cancer and other 
tumors, as well as to other far-reaching results in the nature and cure of 
disease* Duval has now found a way to cultivate the leprosy bacillus, which 
is important for the understanding of .that dread disease, 

Aside from these discoveries, there has been a general advance in the knowl- 
edge of pellagra, hookworm, treatment by vaccines or serums, the chemistry 
of digestion, the surgery of the brain, heart and arteries, and a better under- 
standing of the thyroid gland and other ductless glands* Light has probably 
been thrown on the causes of asthma, of hay fever, and of hives or other rashes 
caused by certain foods. New developments have been announced concerning 
the phenomenon of anaphylaxis, which latter also promises to show how per- 
sons may be rendered immune to certain diseases. The progress in lire pre- 
vention of tuberculosis during the year is also worthy of note. The active 
interest of the public in health matters, sanitation and preventable diseases, 
and the introduction in Congress of a bill for a national department of health, 
were significant Incidents, An additional large endowment for the Rocke- 
feller Institute for Medical Research and the establishment of other large 
funds for the study of cancer and other diseases are also of the utmost im- 
portance, and will aid in the solution of these difficult problems. The work 
of the year tn medicine leaves the impression that avenues to further dis- 
coveries of the highest significance and importance have been just opened up. 



IGJstronomy 




By PROF. EDWIN FROST 
Ttr'kea Observatory 



While astronomy has produced no remarkable observational 
discoveries during 1910, comets have been in the foreground of 
popular interest. This interest was stimulated hy the naked- 
eye visibility of two large comets, the one discovered by rail- 
road laborers in South Africa in January, and Bailey’s comet 
after its return to perihelion in April, From the scientific point of view, the 
latter was a highly satisfactory apparition. Precisely what was expected 
happened at the time of its transit across the sun's disk : its head and nucleus 
were too diaphannus to be detected, and the sweep of the tail past the earth 
caused no certainly observable effects on our planet or on its atmosphere* 
Probably the must important astronomical work which has appeared within 
the year is the catalog uf the exact position of stars by Prof, Lewis Boss 
of the Dudley Observatory at Albany, N. V. 

Important studies on the streams of stars have been made by Hough and 
3 falm of the Cape of Good Hope* and by Kapteyn of Holland, Valuable papers 
on spectroscopic binary stars have been independently contributed by Kap- 
teyn* by Campbell and by Schlesinger, of America, and by Ludendorff of Ger- 



many, Another volume of measures of the distance of stars has come from the 
Yale Observatory, 

The completion of the great 60-in. reflecting telescope of the Mount Wilson 
Observatory near Pasadena, Cal,, has enabled Ritchey to secure some of the 
finest photographs of spiral nebulae yet obtained. Stebhins, of the observa- 
tory of the University of Illinois, has published his results with a new form 
of photometer for measuring the brightness of stars* upon which he has been 
engaged for some years* He utilizes the change in resistance of selenium 
under the action of light* and a high degree of accuracy is obtained. 
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NEW BROADWAY SKYSCRAPER 
625 FEET HIGH 

Overlooking the low, squat City Hall 
of New York, there is soon to be 
reared another wonder of modern 
architecture — a 45-story office build- 
ing, towering 625 ft. above the level of 
the street, it will he the second tall- 
est office building in the world, the 
tallest being the Metropolitan Life 
tower (700 ft.), itself the tallest struc- 
ture in the world next to the Eiffel 
tower. 

In area, the new tower will be 
greater than the Metropolitan, for it 
will be 80 ft. square at the base, 
whereas the latter measures 74 ft. by 
S3 ft The main building upon which 
the tower will rest will rise to a height 
of 26 stories, The tower proper will 
begin from there and continue on for 
19 stories. Its top will be just 13 ft. 
higher than its nearest rival, the 
Singer building. The location of the 
new structure, which is to be known 
as the Wool worth building, is the 
southwest corner of Broadway and 
Park Place. The ground upon which 
it will stand was acquired at a cost of 
$2,000,000, and it is estimated that the 
building itself will cost approximately 
95,000,000. 

Like many of the more modern sky- 
scrapers in New York, the WooKvnrth 
building will seek to apply old recog- 
nized forms of architecture to new 
conditions. The architect lias dis- 
carded the familiar Renaissance type 
and will treat the facade in Gothic. He 
believes lie has worked out a design 
that will stand as an example of the 
architectural possibilities in lofty steel 
construction. In order to support the 
tremendous weight of 45 stories, it 
will he necessary to carry the founda- 
tions down to bedrock, a depth of 
probably 100 ft, below the street. 

Among other things, the plan calls 
for a large swimming pool in the base- 
ment, and it is likely that there will 
also be a gymnasium. It is expected 
that the building will be completed 
within 13 months. 




M E TROPOLITAN TOWER 700 Ft. 
Woolwouth Bldg. 625 Ft. 

Singer Bldg. 

612 Ft. 



How New York's- New Skysciaucr Wilt Lock 
When Completed 
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LATHAM SETS NEW MARK FOR 
OVER-CITY FLIGHT 



Hubert Latham established a new 
record for over-city flight at the Balti- 
more aviation meet when he made a 




Hubert La t hum Flying Over tlie City of Baltimore 



circuit of the city, remaining in the air 
43 min. and covering a distance of 25 
miles. The flight was made for a prize 
of $5*000, with an addition of $500, 
given under condition that the airman 
would pass the house of a wealthy in- 
valid who had never seen an aeroplane, 
Latham used his 50-hp. Antoinette and 
flew at a height that varied from 500 
ft. to 2 t OOO ft, against a wind that blew 
from 7 to 15 miles per hour. 



DEEXEL'S ALTITUDE RECORD 

J. Armstrong Drexel, the millionaire 
Philadelphian, who has performed so 
many feats as an airman, startled the 
world November 24 by ascending to 
the height of nearly two miles, his 
barograph registering 9,970 ft. On his 
return to earth he announced that he 



thought he had gone higher, but that 
the ink in his barograph had been ex- 
hausted when a height of 9,970 ft, was 
reached. While the world was willing 
to hail Mr. Drexel as the altitude rec- 
ord holder, for a time at least, the Aero 
Chib of America has declined to certify 
the record because of the fact that the 
barograph had stopped registering. 
The instrument was sent to the mak- 
ers, as it came sealed from the aero- 
plane, and there the actual reading 
was found to be 9,450 ft., leaving 
Johnstone's record of 9,714 ft. the high 
mark. 



THE DEATH OF RALPH 
JOHNSTONE, AIRMAN 

One of the most tragic aeroplane 
accidents of the year occurred at Den- 
ver on Nov. 17 when Ralph Johnstone 
fell with his Wright machine more 
than 800 ft. and was instantly killed. 
The accident was marked by a most 
morbid and unseemly action on the 
part of hundreds of sightseers who 
crowded about the splintered aero- 
plane and fought with each other to 
obtain souvenirs of the grewsomc inci- 
dent. Johnstone was making his 
second flight of the day. Arch Hox- 
sey was in the air at the time his part- 
ner of the Wright team started on his 
fatal trip. The Johnstone machine 
described several maneuvers in the air 
and the airman was trying to descend 
in a set of aerial spirals when the right 
wing of his machine crumpled up and 
the aeroplane shot straight down. 
The crowd of 15,000 persons who had 
assembled to witness the flights saw 
Johnstone get out of his seat and 
attempt to right the machine as it 
passed through the air. His efforts 
were useless. He was buried in the 
ruins of his machine. Every bone in 
his body was broken. 



(I Two million apples, that had won 
prizes aggregating $29,000, were 
hauled in a special freight train of 
seven cars from Spokane to Chicago 
for the National Apple Show, in the 
record time of 60 lir. t 5 min. 



POPULAR MECHANICS 



35 





C - ' OULD you imagine any music in the shrill shriek of a street car as it?; wheels 
grind around a curve, or any melody in the monotonous clanging of its brass 
gong? Judge Kavanagh cf Chicago, serrencmg a murderer for life, gives an 
undreamed-of delight to These very commonplace sounds. He said: 

" You have committed a terrible crime Your punishment is to be more 
terrible stilL 

■•The instinctive, unreasoning horror of mankind regards death as a severe 
punishment. This idea is not correct. You are now to receive a sterner punish- 
ment. Your victim died but once: You will die a hundred times; you will suffer 

more the day you put on your prison clothes than she did in her death, After 
that there will be only the hopeless, painful years from day to day, from month 
to month, stretching out forever and in agony* 

"You will be wiped out of human knowledge; even your name will be taken 
from you; henceforth you will be known by a number. You will not be permitted 
to lift a hand or whisper a. word; you will have no right except the right to mere 
existence, 

"fn four or five years the eternal solitude and silence will begin to crush in 
upon you like an Srcn weight. You hear that street car bel! ringing in the street 
as it passes now. You will remember it in after years as the most exquisite 
music. It wtH mean hurrying crowds that go where they like and do as they 
please ; it will mean the greatest of alt pleasures — freedom. 

"You are so elated now at the thought of saving your life that you don't 
realize all this,. I want you, and the others here in the courtroom to understand 
it. You aren't sorry yet for your crime: you have only a great self pity. There 
will be few worse men than you in that great prison, but 1 may say, the law has 
taken its. full and ample revenge upon you. 



I N St. Paul they do things different ; It may also be stated they do one thing 
right In that city joy riding Ss mentioned in a hushed and solemn tone of 
voice. That is because joy riding is dead in St, Paul. It no longer is. Time 
was when the St. Paul joy rider shot through the streets and up St. Anthony hill 
with the gsy abandon of a Laramie cowboy. He now travels in a manner as 
dignified and moderate as the Father of Waters at the foot of Jackson street. 
He is subdued, tamed, to all appearances lifeless. 

How was the miracle performed ? Other joy-ridden cities would fain know. 
Will the cure that cured in St, Paul cure elsewhere ? 
it will We even guarantee a cure. 

What then is this wonderful panacea? 

Brooms. The Making of Brooms, And then more. Just brooms, the 
ordinary kitchen variety. The joy rider when taken in his riding is sent to the 
bridewell There is no need of any trial. The brooms furnish that, for the price 
of liberty is the making of a certain number of brooms. There Is no alternative 
penalty, neither is there any fine which only the wealthy can afford. Outraged 
justice demands brooms, and a certain number of brooms at that* By a strange 
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irony of fate the first candidate for broom making was a banker. He offered 
bonds, and bullion, backsheesh and bargains Sri loans. Nothing doing. HEs quota 
of broom handles looked like a carload of telephone poles, and his allowance of 
straws like the sands of the sea in number, but there was only one way out. 

If other cities really want to be cured, let them attend on the story of the 
St. Paul broom, 

* 

[ HE daily press, and even some technical journals, have worked themselves 
* into quite a glow over the flight on November 7, in a Wright machine, from 
Dayton to Columbus, in which was made the first delivery of merchandise in an 
aeroplane, The distance is 65 miles and was covered in 67 minutes. The 
package weighed 100 lb. and contained silk valued at 5800. We must confess 
that silk sounds belter than soap, even though less essential, and presume it is 
fitiing that the first delivery via the air route should be something more esthetic 
than groceries. However, the feat is more scientific than practical, for we must 
not expect our ordinary household wants are going to be supplied by airships. It 
is within bounds that as a carrier of official documents, legal papers, an emergency 
supply for a surgeon or doctor at some remote place, cr even the doctor himself, the 
aeroplane may be the one barrier between a life and death. But for years to came 
when the cock, halted In her work, telephones for a yeast cake, “right away,” the 
bread-raiser will continue to travel in, at best, a motor wagon, and more likely, 
crushed in the pocket of the grocer's small bey. It may be cruel to thus disillu- 
sionize the fancy but we feel impelled to tell the truth, 

* 

* * 

M OW that construction has actually begun on the Hudson Bay Railroad* a 
^ ^ vast territory that was once supposed to be a dismal waste is giving 
surprises of commercial value. On the Nelson River alone, within a district at 
no point more than 100 miles from the road, are 1.000,000 horsepower in 
waterfalls which can be harnessed at comparatively small cost. Mineral riches 
of iron, gold and limestone are being discovered; vast tracts of supposedly barren 
lands, upon analysis, are found to possess great fertility. Evidently the country is 
a wilderness but not a waste, As the read Es built, this comparatively unknown 
land will emerge from the mist of the unknown and come into the range of twentieth 
century observation and opportunity* 

* 

4 :+= 

f \NE of the interesting features of the land show in Chicago last month was 
^ mechanical power for the farm. This took the form not only of the 
tractors themselves, but was supplemented by a daily illustrated lecture on the 
economic advantages of plowing and doing other farm work by means of 
engines instead of horses. The lecture was not a recital of the joy to be derived 
from a “seeing of the wheels go 'round.' 1 but a consideration of mechanical 
power strictly as a business proposition. There was a time when the farmer 
was not classed as a business man: Today he is not only more a producer than 

ihe manufacturer, but his range of products Is such that the volume of his sales 
compare favorably with those of many country merchants, In his crop production 
and delivery for shipment he has come to the point where he can use pewer- 
I driven machinery to quite an extent, and we may reasonably anticipate in the 
next ten years a large dertfand for traction power by farmers, especially those 
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operating several hundred acres. We will come to this through the use of 
auto mobiles, which farmers are now buying by thousands. 

Some of the records cited are interesting. For instance on the big Dakota 
farms where the plowing, seeding, harvesting, threshing and hauling, all are 
accomplished with engines T the cost is reduced $2.10 per acre. Plowing which 
formerly cost $1.35 with horses falls to 76 cents with power: pulverizing, from 63 
cents to 17 cents ; and hauling, from $ 1 .00 to 26 cents per acre. The final results 
are stated to amount to a net saving of 10 cents per bushel, or about 5 per cent 
on the cost of a 600-acre farm, 

* 

=i: * 

A LETTER from a young lady wireless experimenter calls attention to the 
1 ^ fake wireless which a young man recently flashed at night along the 
Atlantic coast, The message which purported to come from the tank steamer 
"Oklahoma" called for help, One of the naval stations, and several vessels 
picked up the call and for hours search was made, of course in vain. The writer 
of the letter appeals to the honor of all experimenters not to jeopard their present 
opportunities by making light of so serious a thing, for it is easily conceivable 
that only a few such occurrences would place amateur wireless under government 
control. She says: “It is a shame that there should be even one young man 

among the experimenters, who should injure the reputation of all other experi- 
menters by stooping to such a ghastly joke." 

* 

* * 



F 'QR some months we have refrained from mentioning the rats, but during 
that time the pest has Increased, or at least progressed, until they have now 
officially reached the port of London. Plague-infected rats which had either 
escaped from Oriental vessels, or ho me -rats Infected from escaped rodents, are 
being caught in English ports. Already several persons have died from unmis- 
takable rat infection, 

The English authorities are fighting the danger with customary thoroughness. 
In some districts as high as 10,000 rats are being killed daily. Owners of stores, 
factories, mills, warehouses, railroads, householders, even farmers are united in 
the war of extermination. To those who are too poor to purchase poison, it is 
furnished free. So infectious are the rats that the collectors are not allowed to 
touch them. With a pair of tongs the dead rat Is first dipped into a pail of disin- 
fectant, transferred to a steel box cart, and hauled to a crematory, it is no longer 
safe to eat rabbits and other ground animals. It has become dangerous to handle 
cats. Food which rats have gnawed imparts disease when eaten. Even ferrets 
speedily contract the plague and die. 

The menace to this country is but slightly realized. V/lth Europe but five 
to seven days away, we will as surely get the rats as we now get European fashions. 
It may sound absurd, but we might better set apart a day* or days, to exterminating 
rats, than as we now do to tree planting, cleaning our cities, or observing some 
of our holidays. What Is needed Is concerted national action. Boys of a few 
years ago will recall the easy money in sparrows when some counties paid a 
bonus of 1 cent per head. At the same price, a million dollars paid for dead 
rats would be worth several times the same amount left to some research fund. 



H. H, WINDSOR 
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THE DEATH OF OCTAVE CHANUTE 




OCTAVE CHANUTE 
"The Father dT Avlntlon t ' 

Born, mi Died, 1910 

EXCERPTS FROM THE CHICAGO 

SEPTEMBER II,. 18%.— “F^r four days the men 
UholieIi whose efforts humanity may hope some day to 
ride the whirlwind and mock the railroads have whistled, 
bemred, and even prayed for a north wind. The machine 
lies waiting either co become a lasting monument or to 
furnish a failure which means another and a dreadful 
warning to those who aim at deeds beyond the reach of 
mortals/ 1 

SEPTEMBER IK 18%. --Flying- machines are being 
tested in Indiana. il being an axiom among confidence 
men that a scheme that wilt go anywhere will go in 
Indiana. 



Octave Chanute, called the father of 
aviation because of his work in de- 
veloping the biplane glider, died in 
Chicago, Nov, 23 , as a result of an 
attack of pneumonia. 

When he commenced experiments 
with a rebuilt Liliemhal apparatus, 
and a gliding apparatus after a design 
of his own, Tunc 22, 189G, the world 
was skeptical, and remained more or 
less so until after the public successes 
of Wilbur Wright in France during 
the month of August, 1908* 

During a scries of remarkable experi- 
ments on the Indiana sand hills, Mr. 
Chanute made flights of 300 and 400 
ft. He was confident that lie was on 
the right track, and fortunately lived 
to see his ideas develop into a practi- 
cal aeroplane. 

He was born in Paris, Feb. 18 t 18,13, 
came to New York in 1818, and began 
his eventful career as a civil engineer 
in 1849* He directed the construction 
of many railroads and bridges. 

NEWSPAPERS IN 1896 AND 1910 

Same paper. NOVEMBER 24,. 1910,— Octave Chanute,, 
the real father of aviation and the heavier-than-air ftyin^- 
maehine. The Wrights and others adopted in a great 
measure the principles shown by Mr. Chanute in his 
glider. 



Same paper* NOVEMBER £4 t 1910. — Octave C ha note 
was one of the grestesL aids and possibly the wisest ad- 
viser the Wright brothers had during the period when 
the Wright machine was jn the embryo. 



AEROPLANE FLIES FROM SCOUT CRUISER 



Eugene il. Ely recently accom- 
plished the feat of launching an aero- 
plane from the deck of a warship iti 
Hampton Roads and Hying safely to 
land, a distance of live miles. He 
demonstrated the possibility of flying 
from a vessel* It remains now only to 
ascertain how satisfactorily an aero- 
plane, once launched from a battle- 
ship, can return to the vessel after fly- 
ing over a fleet or over land. Aviator 
FIv is absolutely- confident that he can 
accomplish this task* 



Opinion differs in Navy circles as to 
the question of landing an aeroplane 
on a vessel* Experiments along this 
line will be made shortly* Some ex- 
perts believe that a net could be 
stretched to receive the airship and 
protect it from contact with turrets and 
other obstacles, while others believe it 
will be necessary to equip the flying- 
machines with pontoons so as to per- 
mit them to descend in the wafer near 
the war vessel. 

The ‘question of alighting on a ves- 
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selj according to Capt. \Y. i, Chambers, 
chairman of the Naval Aviation Board, 
is not nearly so important as that of 
launching from a ship. After an aero- 
plane has gotten away and accom- 
plished its mission, the important part 
upon its return would be to get the 
aviator and his message on board. 
That, it is believed, can easily be ac- 
complished from the water. The ques- 
tion of saving the flying-machine is re- 
garded as relatively unimportant The 
Navy Department, however, intends to 
pursue the study of the subject, and 
the next step will be to test the possi- 
bility of having an airship land on a 
vessel. 

Capt. Chambers was impressed with 
the fact that Ely was able to launch 
his machine while the war vessel was 
at a standstill. That was a disadvan- 
tage to the aviator, he said. Navy offi- 
cers had expected him to leave the 
ship while it was in motion and they 
were greatly concerned for fear lire 
warship would run him down in case 
the Hying- machine struck the water 
and the impact was sufficient to disable 
it. The fact that Ely was able in one 
instance to get under way while the 
ship stood motionless added to the 
gratification of the officers over the 
success of the experiments. 

Ely's wonderful achievement was 
made from off the deck of the £i Bir- 
mingham," one of the fastest cruisers 
in the United States Navy. At present, 
naval officers express opinion that if 
aeroplanes are to come into use as an 
auxiliary in battle, they should not be 
placed on board the big battleships, 
but used rather with the fast scout 
cruisers which can make a speed of at 
least 2Cy knots (29.94 miles) an hour. 
The average cruiser, it is said, could 
carry at least eight or ten aeroplanes. 

The aeroplane, in view of Ely s re- 
cent demonstration, becomes as clearly 
an essential factor of naval outfitting 
as the dirigible torpedo, and the 
launching plane as necessary as the tor- 
pedo tube. These two features are 
strikingly similar in their function and 
their possibilities, but the aeroplane is 
obviously capable of far greater range 



i 

Bow of “ Bi rm i ugh cropl a ne b e t n (£ Hoiatfd 
onto Platform 
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The Biplane as it Shot Off the Platform, and Just before it Struck the Water 



and usefulness than the torpedo. As- 
sliming the ability of the aerial scout 
to return safely to his vessel, even 
though he does not land on deck, the 
aeroplane becomes of vastly greater 



importance than the torpedo, which is 
merely a shot launched at a hostile 
ship with only one possible object and 
with no return, and developing no in- 
formation whatever. 




This View Shows How the Launching Platform warn Constructed on tlse Bow of the Scout Cruj&er 
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Secretary of War Dickinson is con- 
vinced that the machine which flew 
along with him and a French army offi- 
cer at the rate of a mile a minute will 
shortly he developed to the point of 
carrying - a quantity of explosives 
which, when, dropped at targets on the 
ground, will be practically as accurate 
and effective as projectiles fired from 
battleships and land fortifications. He 
is 5 therefore, not one of those who be- 
lieve that the chief value to he hoped 
for from the aeroplane as an implement 
of war is for reconn altering purposes 
only. 

As the result of the failure of the 
United States to go in for aeronautics, 
Secretary Dickinson observed in his ex- 
tensive European travels during the 
past several months that this country 
is lagging behind all others in utilizing 
our system of military initiative and 
operations. 



resistance to the explosive. Summing 
up the results of the experiments, 
the chief of the naval bureau of 
ordnance states that as far as it is ap- 
parent. at this time, the turret of the 
‘ Puritan was not in any sense badly 
damaged and that the thickness of the 
armor belt on a modern battleship, 
from 1% in. to 1-1 in,, and the greater 
area of these plates, would have shown 
less effect from a similar explosion. It 
is also stated that it would not be pos- 
sible in time of war to explode such a 
tremendous charge against the side or 
the turret of a battleship, nor could an 
enemy in an aeroplane drop such a 
charge on the deck of a ship. 



VALUABLE TIMBER TO SELL 
AT HALF PRICE 

Millions of feet of valuable timber on 
the fire-swept forest reserves in north- 
ern Idaho and western Montana are to 
be sold by the Lb S* Forest Service at 
the rate of from $1 to per 1000 ft* 
The price quoted is about half that 
usually asked for green timber and the 
cost of logging will be materially les- 
sened by the absence of underbrush, 
the flames having swept the ground 
clean* If the timber is permitted to 
stand, it will rot and become absolutely 
useless, as the fire has killed it. All 
kinds of logging operations are pos- 
sible under these conditions, and it is 
expected that there will be a rush by 
small consumers of lumber, as well as 
the big firms, to take advantage of the 
unusual offer, All of the standing tim- 
ber cannot be cut* owing to its being in- 
accessible, but there is enough left to 
make millions of feet of board* 



(I The first commercial use of the aero- 
plane was made by P* O. Parmalce oh 
Nov* I when he transported two 
bundles of silk, weighing 100 lb*, from 
Dayton * 0 M to Columbus, O., a dis- 
tance of 65 miles, m titi minutes, The 
silk was lashed to the seat built in the 
machine for a passenger. 



MONITOR + 1 PURITAN” USED AS 
A TARGET 

Once more the Navy Department 
has used one of its older vessels as a 
subject upon which to test the value 
of explosives, and again has the qual- 
ity of steel used in the armor proved 
its ability to withstand terrific strain. 
The monitor “Puritan” with armor 
plate H in, thick was used for the pur- 
pose and two charges of 200 lb. of the 
highest explosive used in the navy 
were detonated. The first charge was 
placed against the turret and the sec- 
ond against the armor belt. Tn the first 
instance, three plates showed some 
damage and the turret was thrown 
slightly out of place. Two chickens 
and a cat that were placed inside 
the turret were uninjured by the ex- 
plosion. In the second instance, the 
plate against which the explosive 
was placed was buckled and a longi- 
tudinal seam below the water line 
was opened, filling one compartment 
with water and causing the vessel to 
settle 13 in* by the stern. The naval 
experts who conducted the test point 
out that the wider plates of a modern 
battleship would have shown more 




43 POPULAR MECHANICS 

PRICE OF MEAT SHOWS NO REAL DECLINE 



One of the peculiar economic condi- 
tions that occurs now and then 
throughout the world brought about a 
general impression that a decided de- 
crease in the cost of meat products had 
come during the week following the 
recent general elections. Newspapers 
throughout the United States heralded 
the news that the cost of living was 
about to go to a lower level Analysis 
of the situation shows that the indica- 
tions noted in the newspapers, and cal- 
culated by them to bring about an end 
so much to be desired, could not be 
relied on. and that the price of meats 
was not due for a general decline. It 
was largely an instance of interpreting 
figures to mean what they were 
wanted to mean rather than their 
actual significance. 

The beginning of cold weather in- 
variably brings with it a slight de- 
crease of the price of meat products. 
This is a perfectly natural event which 
would occur in time of low prices as 
well as when the figures are high. At 
that time of the year, the farmers who 
have been Fattening a few hogs drive 
them to the butcher for slaughtering 
or slaughter them themselves. It 
brings about a decrease in the amount 
of pork purchased, and slightly in- 
creases the amount of meat in the 
market. It is only natural, therefore, 
that the prices quoted by the packers 
as well as the retail merchants should 
show* the effect of this operation. And 
it is also natural that there should be 
a slight decline in the prices of other 
meats. 

On June 1 1 retailers sold pork chops 
at from 15 to 22 cents* November 28 
the price was 15 to 18 cents. Pork 
loins in June sold for 14 to 20 cents. 
In November the same meats sold for 
11 to 18 cents. On November 30 the 
wholesale price of breakfast bacon was 
30 cents and it retailed from 85 cents 
up, according to the distance of the 
retailer from the market, and also, in 
many instances, according to the 
amount of money the dealer believed 
his customers would permit them- 



selves to be charged. The prices of 
beef in June and November showed an 
increase, boiling beef that sold in June 
for 8 cents bringing in and 12 cents in 
November, ft is true that there was 
some slight comfort to be gained in 
contemplating the prices of beef pro- 
ducts, porterhouse steak selling in 
November for 20 to 2o cents that in 
June had been quoted at 22 to 28 cents, 
Fhe price of sirloin steak was the same 
for the two periods and round steak 
was quoted at 15 cents in November 
and 15 to 18 cents in June. Lamb re- 
mained fairly stationary, although a 
slight drop was noted in some cuts. 
Lamb shoulder was quoted at 10 to 14 
cents in November and 1 2 JN cents in 
June. 

The wholesale price of meats which 
showed a slight decrease during the 
latter part of i October and the first of 
November made an upward movement 
during the hitter month. Heel" was 
quoted at $7.17 per cwt. in the latter 
part of November which sold for $7, f| ~i 
the first of the month. Similarly, 
bacon advanced from $ln.25 to 
in large quantities, practical l v taking 
up a slight decrease noted during the 
month or two preceding. Nor have 
the packers been paying less than here- 
tofore for their supplies, except as for 
the reasons noted. A drop of J4 cent 
in the price of beef was registered alter 
fluctuations above and below that 
figure, Leef cattle ranged in price 
from $5.50 per cwt, to $7.25. according 
to quality, with an average of $<125 
being paid by most of the packers. 
Hogs brought an average of $6,40, the 
price going as high as $1715 during the 
latter part of the month. 

It is regarded by experts as extreme- 
ly probable that there will be a tem- 
porary decline in the price of pork pro- 
ducts even more marked than that of 
the November figures, but that it will 
be only temporary and the prices of 
this and all other meats will remain 
about the same during the winter as 
they have been during the past rix 
months. 
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Rejuvenating Macadam Roads with Oil 

By FRANCIS BUZZELL 



A NOISELESS, asphalt-like road 
surface* dustless — which asphalt 
is not — and mud less ; new- every year, 
and at a cost no greater than for the 
sprinkling of ordinary roads or pave- 
ments, is made possible by the use of 
what is left of petroleum after kero- 
sene, gasoline* and paraffin have been 
removed* That is, if the road upon 
which it is used is macadam. 



embankments from blowing away. 
However true this may be, the knowl- 
edge of the good qualities of oil lor 
this purpose came at a time when the 
upkeep of macadam roads seemed ab- 
solute!} hopeless. The stream of auto- 
mobiles that flows out from the cities 
over beautiful suburban and country 
roads had cut the macadam road sur- 
faces to pieces. Small holes or ruts 




Rough Condition, of Macadam Roads before Oittnp 



The ingredient which makes this 
road oil so beneficial to macadam roads 
is petroleum asphalt, present in quan- 
tities varying from 30 to GO per cent, 
according to the grade. It first came 
into general use in the rejuvenation of 
macadam roads in the west, and its 
success in this field was such that it is 
now used in every part of the country* 
It is said that the holding-down 
properties of the oil were first dis- 
covered by a railroad system, which 
used it as a retainer in keeping sandy 



first appeared* and these, filled with 
water after ever}' rain or sprinkling, 
grew in diameter and depth with every 
lire that sank into them* The result 
was a surface very much like a muffin 
tin in appearance. 

Attempts were made to repair this 
automobile damage, but the concensus 
of opinion arrived at a short time after 
each attempt was— “what’s the use?” 
The holes would not stay filled. 

Then came oil as the solution of the 
problem. No better example of what 
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can be accomplished by the oiling ol 
roads can 3>e cited than is provided by 
Evanston, III. This community of 
homes, with its close to 30,000 popula- 
tion, and without a manufacturing 1 con- 
cern, is the wealthiest suburb of Chi* 
cage, lying just north of that city's 
limit on the shore of Lake Michigan, 
North of it arc a dozen additional 
suburbs and Fort Sheridan, providing 
a 40-mile stretch of beautiful country 
for motoring* 

In Evanston arc 45 miles of macadam 
roads, a considerable portion of which 
was, two years ago, in the condition 



described above. Today, through oil- 
ing, these roads, traveled by an almost 
continuous stream of automobiles, are 
nearly as smooth as new asphalt* and 
will be kept so by annual oiling at a 
cost not in excess of the cost of the 
sprinkling which is no longer neces- 
sary. Just what it costs the city of 
Evanston and the owners of land front- 
ing on the macadamized streets is of 
great interest* 

Evanston, through its share of the 
wheel tax, exceeding-th e-speed-limit 
lines, etc*, has about $10,000 a year for 



street repair* With this money, the 
city provides from 20 to St) per cent 
of the cost of repairing and oiling; 20 
per cent for roads that practically are 
used only for the benefit of the people 
living in them, 40 per cent for com- 
paratively well populated streets that 
may be considered as well traveled 
roads, and as high as 80 per cent for 
stretches of such streets when sparsely 
populated* As a whole, the city pays 
about 40 per cent of the cost and the 
land-owners- 00 per cent. 

The cost of tlie work is from 2*4 to 
5 cents per square yard, but only a 



comparatively small amount is at the 
high figure, and then only for the first 
application* That is, when the road is 
badly rutted and requires patching 
with broken stone and bituminous 
cement* In some instances such ruts 
are only tilled with broken stone, es- 
pecially when they are few and far 
between. Ruts of a less severe nature 
only require the nil. followed by a 
sprinkling of the sweepings brushed 
aside before the oiling is done, and a 
little sand* The average cost of the 
work is 3 cents per square yard, which 
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is but 5 cents per front foot on each 
side. 

At this figure, if the actual road sur- 
face is but- 30 ft. wide, all the land- 
owners pay their share, and the city 
meet 40 per cent of the whole, the 
work would cost each land-owner only 
d cents for each front foot, or $3 per 
100-Jt. frontage. Every land-owner 
who does not enter the agreement, 
however, adds to the burden on the 
shoulders of those who do. The 
owners of land must also meet GO per 
cent of the cost of the work at street 
and alley crossings. 



The streets should be perfectly dry 
before the oiling commences, as water 
prevents the oil from taking hold of 
the road surface. Frequent rains 
sometimes mean considerable delay. 
The warmer the weather, the quicker 
will the oil take hold. A sweeper is 
first run over the street, brushing all 
loose particles to the curbings, where 
it forms a bar against the escape of the 
oil. Then exceptionally deep ruts are 
Idled with broken stone, and the road 
is ready for oiling. Two oil sprinklers 
of the type shown in one of the illus- 
trations, one sprinkling while the other 




Aephah-Ltke Appearance sf Mawdam Si* Wrefes after Oiling 



The city buys the road oil at 3 cents 
per gallon. It is delivered in tank cars 
of the standard type, which cars are 
run onto a siding and held until the 
oil is used up on the streets. The 
average application is V r gab to a 
square yard. The force required for 
the work does not exceed eight men. 
One of this number is a foreman, paid 
a wage of $3 per day, and the other 
seven, which include drivers, sweepers, 
and a man stationed at the tank car to 
aid in pumping the oil out when this is 
necessary, receive $2 per day. 



is loading* are used. The sprinkling 
heads consist of three perforated pipes, 
running side by side across the back 
of the vehicle. Any one of these pipes 
may be shut oft, and it is in this way 
that the attendant regulates the distri- 
but ion. Operated by two men, one to 
drive, and the other to manipulate the 
discharge, the sprinkler passes up and 
down a street in the same manner as 
an ordinary water sprinkler. 

Following close behind the sprinkler, 
comes a home-made, horse-drawn dis- 
tributing brush. This brush is formed 
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The Oil Comes in Tanks end 1$ Pumped into Sprinkler ^Vaffons Type of Sprinkler Used 



of three or four of the stiff-bristle 
brushes used by street-cleaning depart- 
ments, nailed end to end on a light 
piece of scantling, provided with a 
handle arrangement. Two men are re- 
quired to operate it, one driving the 
horse, and the other directing the 
brush. The brush aids in working the 
oil into the macadam, and fills the 
small holes or ruts with the surplus. 
The holes thus tilled are like water 
puddles after a heavy rain. The road 
is closed off from traffic when the oil- 
ing operation commences, and is kept 
closed for four or five days, according 
to the time required for the road to 
absorb the greater part of the oil. 

One more chapter in the actual oil- 
ing remains to be told. A few hours 
after the oiling, the loose surface cov- 
ering brushed so carefully to the curb- 
ing before the oiling was commenced, 
is brushed back onto the road again. 
And if this is not sufficient for the 
result desired, the wagon crews plac- 
ing sand over the oil at the street cross- 
ings so that pedestrians may cross 
without becoming besmirched, drive 
their wagons over the road and 
sprinkle sand in somewhat the same 
manner as powdered fertilizer is scat- 
tered over a lawn or held. This com- 
bination of sand and dirt, the latter 
being mostly composed of gritty par- 
ticles if the road has been previously 
oiled, is brushed into the oil and used 
to fill those ruts v Inch are not o f suffi- 
cient depth to require a broken stone 
filler. It mixes with the oil in the ruts 



and forces the surplus out, immediately 
becoming an integral part of the road 
surface* 

With this operation, the city's work 
is completed, but the smooth, asphalt- 
like surface that will result is yet to be 
realized, and, curious as it may seem 
at first thought, this is left for passing 
vehicles to accomplish. For a week or 
ten days the surface, in spots at least, 
remains very oily, and dogs and cats, 
running across, arc liable to track it 
into the homes. The danger of track- 
ing is the only disagreeable feature, 
and is many times overbalanced by the 
fact that oiled streets are dustless 
from the beginning of summer to the 
end. The oil not only keeps the road 
surface from flying, but acts as a dust 
trap as well. Dust, flying from alleys 
and other sources, ceases to be dust 
after settling on an oiled road. 

For the above-mentioned period of 
a week dr 10 days, parts of the surface 
are also more or less soft, especially 
near the curbings, where the wheels 
of passing vehicles leave ridges of 
matter that looks very much like 
crumbly black loam. But the stream 
of automobiles, so instrumental in un- 
doing the work of repair on tin oiled 
macadam roads, helps rather than de- 
stroys. The tires, instead of picking 
the filler out of the holes, work the 
surface into a state of smooth com- 
pactness, very much as a rolling-pin 
works dough into shape for pie crust. 
At first this surface gives slightly, in 
somewhat the same way as asphalt on 
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a hot day, but it gradually grows 
harder and harder under the weight 
of passing vehicles until, at the end of 
a few weeks, it is easily mistaken for 
asphalt. At no time during the sum- 
mer, however, does it become brittle, 
and the next year's oiling provides a 
new surface again. 



The elimination of dust is, of course, 
of greatest importance, as is also the 
elimination of mud. Even after the 
heaviest rain , the oiled roads are mud- 
less, while uu oiled roads, dusty before 
sprinkling, are muddy afterwards. 
Water sprinkling aids in wearing out 
road surfaces, while oil rebuilds. 



MAKING GIANT STEAMSHIP PROPELLERS 



The casting of large propellers tor 
steamships is an interesting operation. 
The pits used for the purpose arc 25 
ft. in diameter and about 5 ft. deep. 
At one of the largest plants in the 
country, where some of these propel- 
lers are made, the pit is in the form of 
a submerged steel tank built of rolled 
plate. The material used for the mold 
is ordinary loam and is built up from 
tile bottom of the pit. The loam in- 
cludes gravel and sand of the grade 
adopted by most steel foundries. 
Compressed air furnishes the power 
with which the ramming is done. 
There are four gates in the copes of 
the flash, and these copes are bolted 
down as soon as the mold has dried 
and the pattern has been withdrawn* 



d he molten metal is poured quickly 
from a 30 ,000-lb. ladle into which the 
furnaces are tapped. The pouring is 
done rapidly for the purpose of elimi- 
nating from the metal the dross that 
would otherwise collect. Propeller 
metal pours similar to molten brass, 
Four days arc usually required to 
properly “set' 1 the casting and then 
the mold is broken and the casting re- 
moved for finishing. Recently a wheel 
measuring 1 5 W ft. In diameter and 
weighing 16,000 lb. was cast in this 
manner* 



G Plans have been perfected for the 
laving of a submarine telephone cable 
between Nova Scotia and Prince Ed- 
ward Island, 




Mold for CasiLtier Large Steamship Propellers 
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A NOSE BEAUTIFIER 

Fain and prolonged discomfort are 
part <d the price many women pay in 
their endeavor to remedy what they re- 
gard as defects of 
nature, but suffer- 
ing is cheerfully 
u n d c r g o n c by 
such persons if the 
result adds to 
their beauty* 
T h u m b s c raws, 
once used as im- 
plements of tor- 
ture, arc now a 
means of tapering 
blunt fingers, and 
in Paris the busi- 
ness of s c 1 1 i n g 
beaut i hers of the pain-giving sort is 
flourishing. 

One of the latest devices is the 
thumbscrew idea applied to the nose 
as a means of molding this important 
facial feature into a better shape than 
nature has given it. It is in the form 
of a clamp, worn as shown in the illus- 
tration. 



LIGHTING GAS WITH SPARK- 
PISTOL 

A unique lighter for ordinary gas 
jets, gas stoves and auto lights is being 
manufactured in the form of a toy 
pistol. Pressure on the trigger causes 
a series of sparks to issue from the 
muzzle. These sparks are like those 
of Fourth -of- July sparklers, and do not 
burn, although they ignite the gas. 





Pressing the plunger In front of the 
trigger re-engages the latter for use 
again. Each charge lasts for a con- 
siderable time. 



UNIQUE CYLINDRICAL SAFE 

A safe, in the form of a perfect 
sphere, sealed on a metallic standard 
which contains the mechanism for its 
operation, has been designed by a Van- 
couver, B* C, inventor. The sphere is 
heavily armor-clad, the armor being 
much heavier around the door than at 
other parts. It revolves upon its base, 
so that, by a quarter revolution, the 
door can be turned downward and the 
sphere lowered into the pedestal, mak- 
ing it perfectly tight around its entire 
periphery. 

In the turned and lowered position, 
the sphere presents a solid surface. 
The under surface, in tins position, is 
heavily weighted, making it practi- 
cally impossible to revolve the sphere 
from the outside. In the interior of 
the sphere is a box for valuables, hung 




Turned Farlially Over 
With Do&r Open 



S . : it- Chitted, with Dtiar at 
Base of Cylinder 



centrally on trunnions and weighted 
on its under side, so that it will not re- 
volve with the sphere but will remain 
in a normal position. 

In the standard is a secret door, giv- 
ing access to the interior mechanism. 
This consists of hydraulic cylinders for 
raising the sphere so that it can be re- 
volved to bring its door in the position 
shown in one of the illustrations. The 
means for admitting water to the 
hydraulic cylinders are located apart 
from the safe and separately locked, the 
lock being provided with a burglar 
alarm. The key or wrench for operat- 
ing the gearing to turn the safe is also 
kept in a separate place. 
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StenmiRE Cup of Cocoa Wind and Rain Effect 



The Mechanism of Electric Signs 

By FRANK MAYNARD 



T O stand in the street and watch 
great electric signs producing the 
effects of ligli tning, streams of liquid, 
foam, smoke, fire, waving flags, sky- 
rockets, etc,, gives an impression of 
great complication of mechanism. Yet 
the machines that make and break the 
electric circuits 
feeding the hun- 
dreds, sometimes 
thousands, of 
lamps, all o f 
which must come 
on and go out at 
an exactly de- 
termined moment, 
are comparatively simple 
affairs driven by a 1/SO-hp, motor. 
The wiring, however, connecting the 
different rows, groups or clusters of 
lamps to their respective switches, the 
contacts of which are made by the 
turning wheels* twists in and out like 
the lines of a difficult jig-saw puzzle. 

The simplest electric 
signs provided with any 
action at all, be they 
large or small, arc the 
kind that are illumin- 
ated one moment and 
dark the next. They 
are operated by double- 
pole carbon or series- 



carbon machines. The latter type is 
for signs so large as to require an ex- 
ceptionally heavy load, and break the 
line in series* that is* in three or more 
places at once* making it necessary for 
the current to jump that many air 
gaps in order to hold an arc. The 

double-pole ear- 
lion Rasher is used 
for signs of the 
double-face type, 
which have one 
s i d e illuminated 
while t h e other 
side is dark, 

T h e sign fol- 
lowing next in order of progression is 
the type flashed by single letters, such 
as that in which the words are spelled 
out. The machine used for such signs 
is known as the “single-pole type/' It 
flashes one letter at a time until all are 
on, holds them all illuminated for two 
or three seconds* and then ail go out 
together* Such a ma- 
chine is shown in one 
of the illustrations. 

It is the spectacular 
animated advertising 
displays* however, 
reate must in- 
They demand 
great ingenuity in crea- 




Plditieft Rising from Grate 

wheeled 




Aeroplane Sien with Flapping Wines 
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Combined High-Speed and Scries Carbon Machine 



lion and assembling, although, as al- 
ready stated, the mechanism operating 
them is not nearly as complicated as 
m i g h t he expected. 

Some are operated by 
a single type of ma- 
chine, and others by a 
combination of several 
types. The sky-rocket 
provides an excellent 
subject for description. 

In operating a sky- 
rocket display , several 

different types of ma- 
chines are required, 
known as “lightning,” 

*'sitigle-poleT "high- 
speed/ 1 and “series-carbon” types, 
watching a skyrocket display, you will 
see the streak start upward, curve over 
at the top, and appear to light the 
cluster, which then rains a shower of 
lire. Lastly, the wording appears as a 
whole, or in one or more lines at a 
time. 

The streak generally consists of 
about 20 groups of lamps, each group 
in direct line but on separated wires 
and numbered in rotation. Each wire 
goes to an individual switch on the 
wheeled machine, which is so con- 
structed as to throw the several groups 
on in succession, ft lights up the 
lowest group first, then 
the next above, and so 
on T until they arc all 
illuminated, when they 
begin to go out one 
cluster at a time in an 
upward direction. This 
effect is produced bv a 
lightning-type machine. 



which works with such rapidity that 
the streak appears, to travel upward 
like an actual skyrocket 

For operating t h e 
cluster at the top, the 
single-pole machine is 
used. This is generally 
a machine containing 
about six switches, and 
the colored lights of the 
cluster are divided into 
that many groups, each 
group controlled by an 
individual s witch. 
These groups are not 
thrown o n together, 
but are brought on un- 
evenly by the different sized wheels of 
the lightning machine without any re- 
gard to uniformity. If uniformity were 
desired, a single large switch could be 
used, but tins would not give the burst- 
ing effect desired. 

The showers are worked with two 
types of machines, the high-speed and 
tile single-pole. In this instance the 
single-pole machine is known as the 
"controller,” and consists of six 
switches. The entire number of lamps 
used in the shower is divided into six 
sections cross- ways, and each section is 
connected to an individual switch, 
The top section is thrown on first, fol- 
lowed by the other sec- 
tions in rotation. At 
the same time the 
single-pole machine is 
throwing the lamps on 
in this downward rota- 
tion* the high-speed 
machine is keeping 
them in continuous 





Unique Automatic Flasher 'WhEcb RwiuirH?s 
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Lightning- Type Machine 



Singte-Pciie Machine 




downward motion as fast as they come 
on, in an exact reproduction of the fall- 
ing sparks from a bursting skyrocket, in. wide, and 
This is a c e o m- 
p fished b y ar- 
ranging a I 1 the 
lamp 5 in lines 
across, the rows 
being numbered 1, 

2, 3 and 4, and rc 
pea ting downward 
the full length of 
the shower. A I I 
the lamps on the 
No, 1 rows, of 
which there art 
several, go to the 
switch designated 

as No. 1, and all the other rows are 
arranged the same way. Were only 
the single-pole machine 
used, the effect would 
he only one drop of 
lire falling in each line 
of the shower, but 
through the agency of 
the high-speed ma- 
chine, the effect is that 
of a continuous down- 
pour* 

Large signs of this 
nature usually have 
large words dashed, 
necessitating the use 
of a series-carbon ma- 
chine. This is a ma- 
chine which breaks the 
flow of current simul- 
taneously at several 
places on the same 
wire. 

Skyrocket Effect Produced by Combined 



tioned machines are usually mounted 
on one base, about ti ft. long and 12 
ail are driven by one 
1 /20-hp* motor. 



T h e several ma- 
chines are con- 
nected by means 
of gears, each ma- 
chine running at 
its proper speed 
to produce the re- 
quired effect* A 
display of this 
kind, containing 

2,000 lamps, is 
said to consume, 
on an average, less 
current than 800 
type and power 



All the above tmen- 



Hifth 'Speed Machine 

lamps of the same 
burning steadily* 

The 'grate lire, shown 
in one of the illustra- 
tions, is a tine effect ob- 
tained by a single 
machine. The flames, 
which are made up of 
red* white, and amber 
lamps, appear to be 
continuously rising up 
from the pile of coal. 
All the lamps are ar- 
ranged in series, and 
are operated by the 
high-speed type of 
mac 3ii ne* 

The cocoa sign, the 
tipper part of which is 
not shown in the illus- 
tration, is GO ft, high 
and la ft. wide, and has 
1,000 1 a m p s * T h e 
steam rises continu- 




Use of Above Machines 
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on sly. The man -in-th e-rain sign is 
operated by a combination machine. 
There is a continuous downpour dur- 
ing the time this part of the sign is 
illuminated, and the scarf and coat-tails 
of the figure appear to be blown about 
by the wind* 

The pouring effect from the bottle 
to the glass in another illustration is 
accomplished, by means of high-speed 
and single-pole machines- As the 
liquid commences to run, the level in 
the glass appears to rise, while the 
liquid in the bottle diminishes. 

The effect of flying, in the aeroplane 
sign* is gained by two sets of wings* 
but only one set is lighted at a time. 
By alternating them rapidly, the wings 
appear to be flapping. 

One of the illustrations shows a 
unique and ingenious sign flasher that 
does not require a motor for operation. 
Heat is the motive power, the rocker 
device being provided with a bent tube, 



the ends of which are capped with 
bulbs. This tube is filled with a vola- 
tile liquid, and connected with the base 
at each end f shown as lamps near each 
bulb) is a beating resistance. When 
the rocker is tilted down to one side, 
the bulb on that side becomes heated, 
and the liquid partly evaporates, and 
is forced by the vapor pressure into the 
other bulb. This causes the rocker to 
tilt to the other side, when the second 
bulb becomes heated, and the perform- 
ance is repeated. The rocker operates 
a mercury switch at each end, alter- 
nately making the connection and 
flashing the lamps of a sign off and on. 

A new idea in animated electric 
signs is to move the lamps themselves* 
instead of illuminating stationary 
lamps in such manner as to produce 
the effect of motion* This is carrying 
out the idea of a toy figure, such as 
a jumping-jack, the arms and legs of 
which are animated bv pulling a string. 



ARTIFICIAL WHIRLPOOL FOR BATHERS 




Rottiry Plunge Tank 



Aii artificial whirlpool bathing tank is 
to be one of the attractions at Brighton 
Beach, Coney Island, next summer* 
It consists of a reinforced concrete 
tank, 64 ft* in diameter and ? ft, 9 in. 



deep, with a revolving platform as a 
bottom, This platform, driven from 
underneath by a 40-hp* motor, whirls 
the 175,000 gal. of water the tank con- 
tains into an imitation whirlpool* 
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ORDER-EXCHANGING DEVICE 
FOR RAILROADS 

A new and improved tablet-exchang- 
ing device, operating in very much the 
same manner as the mail exchange de- 
vices recently described in this maga- 
zine, has been adopted by the govern- 
ment railways of New South Wales. 

To digress from the subject of the 
new device for a moment, the system 
of train operation known as the tablet 
method, used on British railways, is 
one by which the engineer receives an 
order, called a “tablet/' at every sta- 
tion. Several types of devices to en- 
able the engine crew to pick up the or- 
ders while a train is running at full 
speed have been in use, but this new 
tablet exchanger is claimed to be a 
great improvement. 

The principal feature of the device is 
the helical or corkscrew arm on the 
engine for picking up the tablet. As 
the engine passes the ground ex- 
changer, the point of the arm enters 
the bail of the tablet and pulls the lat- 
ter out of the holder. The bail then 
swings around the corkscrew arm and 
is gradually braked or stopped by the 
resistance of the atmosphere and comes 
to a rest on the arm without clatter or 




T a Wet-Exchanging Device 



impact. At the same time the arm on 
the engine is taking the tablet from the 
ground device, the latter, provided with 
a simple catching hook, receives the 
tablet caught by the engine at the pre- 
ceding station. 



NEW ADJUSTABLE WIND 
SHIELD 

An automobile wind shield that can 
be adjusted so as to protect the face 
without completely blocking the draft 




which is so pleasant in warm weather, 
has been designed by a Philadelphia in- 
ventor. H consists of two portions, the 
upper being adjustable to any angle, 
while the lower is rigid. When ad- 
justed as shown in the illustration, it 
effectively shields the faces of the occu- 
pants from the wind and flying parti- 
cles, yet a cooling breeze is permitted 
to pass between the two sections. 



AUTO DEVELOPS NEED FOR 
NEW FOOLKILLER 

The automobile industry has devel- 
oped the need of a new type of fool- 
killer for the man who investigates, 
with a lighted match, the pool of 
liquid lie might see under an automo- 
bile. One of the most disastrous acci- 
dents of this sort occurred in Pitts- 
burg where the damage done the gar- 
age was $4,000, and to the features of 
the truck driver who held the match, 
so extensive as to make him unrecog- 
nizable by even his most intimate 
friends. His first information as to 
the character of the liquid he saw 
under the automobile came to him 
some hours after lie ignited the match 
— when he recovered consciousness in 
the hospital. 



<1 Electrolytic hypochlorite, a new by- 
product of an electric lighting plant, 
is hailed abroad as one of the cheapest 
and most efficient of disinfectants. 




Spectacui&r Eruption in B-ertnif Sea 
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SMALL BERING-SEA VOLCANO 
BECOMES ACTIVE 

Officers of the revenue cutter "Ta- 
homa” watched a small Island about 
(SO miles south of Unalaska in the Be- 
ring Sea develop a spectacular volcanic 
eruption, and took the photograph re- 
produced in the accompanying illus- 
tration while but a mile distant. 

The Island, which has only been 
known for four or five years, is called 
Bogoslof, and was about a mile long 
and a half mile wide. Two years ago 
there were two small lakes about 100 
ft. across on this island, one of them 
hot, and the other cold. During the 
summer of 11109, when the revenue cut- 
ter "Perry'* was cruising in the vicin- 
ity, a number of eggs were boiled in 
the hot lake and sent to Washington, 
In June of last year the officers of the 
“Tahoma” found that the lakes had 
disappeared, and in the place of one of 
them was a 60-ft, embankment from 
which a small geyser, mostly steam, 
was issuing. Then, on the evening of 
Sept. 19, while the "Tahoma ' was 
about a mile distant, a great volume of 
smoke, sulphur fumes, lava, ashes, and 
steam arose, with frequent flames. 
Ten days later, when the "Tahoma" 
passed the island again, the column ol 
smoke and flames was still visible* 



CURIOUS FOOT-WARMER FOR 
AUTOISTS 

A curious hot-water foot-warmer, 
designed for use in automobiles, has 

been placed on 
the market in 
England. Its 
unique feature is 
the openings in 
which the feet 
are placed. Be- 
tween these 
openings is a receptacle for hot water, 
which is depended upon to give suffi- 
cient warmth. The bail for carrying 
the warmer can be engaged in one 
of the slots of a hinge plate provided 
for this purpose when it is desired to 
incline the warmer. 




MOUSE SHORT-CIRCUITS TELE- 
PHONE EXCHANGE 

An investigation following the short- 
circuiting of the telephone exchange at 




Trapped, in Switchboard Wiring 

Somerset, Ohio, divulged the fact that 
a mouse had caught its head between 
two wires of the bank of jacks on the 
common battery board. 



GO IN LONG CARAVAN TO 
SEEK HEALTH 

A novel plan for treating tubercu- 
losis is to be given a trial by an Indi- 
ana man who has organized a caravan 
that will include two automobiles and 
12 vans to tour the states of Kentucky, 
Tennessee, Virginia* North Carolina, 
South Carolina, Georgia, Alabama and 
Mississippi during the winter. There 
will lie 50 persons in the party which 
was organized by the father of a child 
afflicted with the disease. The patients 
will have the advantages of out-of- 
door life and a winter in the South 
without the vexing routine of a sam- 
torium. Nurses, cooks and physicians 
will accompany the party* The trip 
will be made a pleasure tour as well 
as an expedition in search of health. 



(LA novel device for counting passen- 
gers that pass through the gates at a 
railroad station is about to be installed 
in Pittsburg* The principal feature 
consists of a blast of compressed air 
which the body of the person going 
through the gates obstructs, and 
thereby causes it to register. 



5(5 POPULAR MECHANICS 

SAN FRANCISCO’S CHINESE TELEPHONE EXCHANGE 




Interior View of Chinatown EKchangc, Showing Manager and Operators at Switchboard 




Exterior of San Francisco's Chinatown Exchange 



The telephone exchange in China- 
town, San Francisco, is unique, being 
strikingly Oriental in both its exterior 
and interior details, and operated 
wholly by Chinese, The building lias 
three pagodas, giving it the appear- 
ance of the home of a Chinaman of 
rank, and aside from the sign above 
the door and the telephone apparatus 
within, is entirely Chinese. 

The manager of the exchange is an 
American-born Chinaman, and the 
switchboard operators are Chinese 
boys and girls. The exchange now 
takes care of 8011 subscribers' lines. 
The Chinese part of the San Francisco 
telephone directory is arranged by 
names of streets instead of by num- 
bers, and a caller gives the name of 
the firm or individual he wishes to 
reach. The operators know the names 
of all the subscribers and are able to 
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switch the calls about without resort- 
ing to the directory* 



PARIS SCIENTIST FINDS 
GOUT MICROBE 

Ch ickens with the gout form a novel 
exhibit of the Pasteur Institute in 
Paris when visitors are taken through 
the place these days. But the chickens 
so a dieted are believed to mark a dis- 
tinct Forward step in the study of the 
germ theory, because Prof. Metchni- 
koft\ the distinguished scientist, be- 
lieves he has succeeded in isolating a 
microbe responsible for this most pain- 
ful ailment, and it is due to experi- 
ments made by him that the chickens 
suffer. 1 he chickens were fed a 
diet of horseflesh anti this food 

caused the increased growth of cer- 
tain microbes in the intestines 

and produced swelling of the joints 
just as occurs in gout in the hu- 
man being. Prof. M etchnikoff is also 
convinced that the absorption of poi- 
sons by these same microbes of the 
intestines is the cause of degeneration 
of the organs of the body usually as- 
cribed to old age. One of the chief de- 
generative changes found in old age is 
in the condition of the arteries. The 
walls became hardened and brittle. 
Professor MetchnikofF was convinced 
that the degeneration, the cause of 
which was never before determined, 
was the result of the activity of the 
intestinal microbes. Experiments on 
young animals with cultures from a 
diseased intestine brought about a 
hardening of the arterial walls that was 
exactly similar to that which results 
in the human from what has previously 
been called H old age.’’ 



GRAVITY CHUTE FOR FRUIT 
PICKING 

A fruit-picking chute which will 
reach to the top of a £5-ft. ladder and 
convey the fruit to baskets on the 
ground, has been invented by a fruit 
grower of Orange County* N. Y. The 
chute is made of canvas, and is pro- 
vided with pockets so spaced as to al- 




FruLt-Picking Cliutt In Opcrution 



low the dropping of fruit into it from 
any rung of the ladder. 

It may be attached to any ladder by 
means of straps, and, as it does not 
add more than lu lb. to the weight, the 
ladder may be carried around and 
placed against the trees in the usual 
way. Two baskets are placed on the 
ground to receive the fruit as it drops 
from the trough provided to make the 
fall light. When one is filled, the 
picker tips the end of the trough into 
the other by means of a simple ar- 
rangement always within reach. 



(T Fresh peaches are to be exported 
from the Delaware and Georgia or- 
chards to England as the result of suc- 
cessful experiments made with the 
product of the Canadian orchards. 




Side View of Remarkable Tide-Predicting Machine* Which Took 14 V'eans to Construct 
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REMARKABLE MACHINE FOR PREDICTING TIDES 



RESULT OF FOURTEEN YEARS STUDY BY GOVERNMENT EXPERTS™ 
SAVES WORK OF SCORES OF COMPUTERS 

By T. W. LEWIS 



O XE of the most important func- 
tions of the United States Coast 
and Geodetic Survey is to give accu- 
rate information to the navigator, to the 
engineer engaged in harbor and river 
improvement, to the hydrographic sur- 
veyor, and. to many others, of the rise 
and fall of the sea along the coast, due 
to tidal forces. This information is 
furnished in the form of a book pub- 
lished annually showing the exact time 
of the high and low waters and their 
heights, for everv port in the United 
St ates and the principal ports in other 
countries. 

Today the United States government 
leads all countries in the world in tidal 
forecasts with a recently invented ma- 
chine. Formerly this work required 
the employment of (Ja computers tor 
two or three days to figure out a year’s 
forecast of tides for a given place. 
Now. one man sits down to a machine* 
all hung with wheels and pulleys, turns 
a crank and grinds out a tide table for 
any point for which the machine lias 
been adjusted. The machine was made 
by two officials of the survey. Its per- 
fection was not reached until after 1 4 
years of hard work and study* and it 
cost the government, in time and ma- 
terial, the sum of $1115, Mb 0. 

The furnishing of the printer with 
copy for a tidal calendar, put out for 
distribution from one to two years 
ahead of time, involves an amount of 
computation so vast that the use of 
mechanical devices has long been rec- 
ognized as necessary. About 1875. Sir 
W illiam Thompson (Lord Kelvin) in- 
vented a machine for predicting tides. 
It produced a curve on a long strip of 
paper from which the times and heights 
of high and low water could be scaled 
off. This machine, it scenis, has never 
been used in t ho regular prediction of 




tides, and is no tv on exhibition in the 
South Kensington Museum, Some 
time later, E, Roberts, of the British 
Nautical Almanac office, had another 
machine constructed upon nearly the 
same plan, but larger and with some 
improvements. 



Dials unci Curve-Tracing Apparntus at End of 
Tidc-Predicting Mac hi tie 



In I SSI, there was constructed fur 
the United States Coast and Geodetic 
Survey a tide-predicting machine after 
general plans furnished by Prof, Wm. 
F err el. at that time attached to the sur- 
vey, It indicates* by a system of dials 
and pointers, after being set for the 
time elements of the selected station, 
the day, hour and minute of each high 
and low water. These are recorded by 
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the operator. The machine is then re- 
set for obtaining the heights in feet and 
tenths corresponding to the previously 
recorded time. The annual tide tables 
published by the survey since 1883 
were made up from the predictions 
made upon this machine, 

Various short-comings of this ma- 
chine, as well as the desirability of 
utilizing more accurate and increased 
information regarding the constituents 
of tidal fluctuations, led Dr, R. A, Har- 
ris, a member of the Coast and Geo- 
detic Survey, to recommend the design 
and construction of a new machine. 
He furnished the theoretical data for 
solving mechanically a formula which 
will yield at one setting the heights and 
times or, in other words, show accu- 
rately the height of the tide above any 
base line at any instant. The general 
and detail designs of a machine em- 
bodying these data were made by E. 
G. Fischer, chief mechanician of the 
survey. 

A chain, fixed at one end, is length- 
ened and shortened successively at its 
free end by pulleys, each representing 
one of the constituents. These pulleys 
arc moved up and down by means of 
cranks fastened upon shafts to which 
motion of the required speed is im- 
parted bv means of bevel gear wheels. 

The effect, or amount of the influ- 
ence, of the various tidal forces, each of 
which is thus represented by a sepa- 
rate mechanism periodically lengthen- 
ing and shortening the free end of the 
chain P is obtained for each particular 
station by setting the crank pins to the 
required amount of eccentricity upon a 
scale provided for the purpose. 

It will be seen that when all the com- 
ponent mechanisms are put in motion 
by the hand-crank, shafts and gear 
wheels suitably arranged for the pur- 
pose, each one moving at its own rate 
of speed and its own amplitude, some 
lengthening, some shortening the chain 
laid alternately over and under the pul- 
leys. the free end of the chain, suitably 
weighted, will move in such way as to 
represent at any instant the sum of all 
the components. 

In front of the large brass plates 



carrying the component shafts, their 
gears, pulleys, chains, etc., is placed, 
suitably mounted on two brass plates, 
a system of dials with their shafts and 
gears, and a curve-tracing apparatus. 
The free ends of the two chains, one 
of which may be named the height and 
the other the time chain, are connected 
with these dials in such manner that 
the motion of the former is shown by a 
pointer oscillating around a circular 
scale representing feet and tenths, in- 
dicating the height above or below a 
selected base line. Che time chain is 
carried between the plates of the dial, 
and is seen through an opening in the 
front to move back and forth when the 
machine is set in motion by a hand- 
crank at the left of the operator, who 
sits facing the dials. 

The turning of the hand-crank also 
sets in motion the pointers of three 
dials; one showing the day of the 
month; one, the hour, and a third, the 
minute. 

The extreme length uf this wonder- 
ful machine, including the operator's 
desk, is 11 ft.; its extreme height, 0 ft., 
and its width, 2 ft, 

The time of setting the machine for 
predicting a tide, including checking, 
is from 2 to 4 hours ; that of predicting 
and recording the high and low waters 
for a station for one year, from 1 0 to 
14 hours. The machine can be ad- 
justed, and a whole year's prediction as 
to what the tides will be at a given 
point can be recorded and tabulated in 
half a day by one man. There are but 
four such tide-predicting machines in 
the world- 

ldie tidal forecasts for the years 1011 
and 191? have already been computed, 
and the work of preparing the 1913 
forecasts has begun. 

ft has been suggested that Prof. 
Willis Moores job of chief weather 
forecaster might be made a per- 
petual round of joy, free from the 
dread of un forecasted flarebacks, if 
some inventive genius could catalogue 
the meteoric rd influences, as the tidal 
observers have done with their myste- 
rious elements, and then reproduce the 
effect on a weather-predicting machine. 
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Gov trnine]i t Mine-Reseue Cur 



FEDERAL LIFE-SAVING CORPS FOR MINES 



A life-saving service for the rescue 
of miners in time of disaster is to be 
inaugurated by the United States 
Bureau of Mines in the near future. 
Six specially constructed cars, fully 
manned by a corps of miners trained 
in rescue work and equipped with the 
latest rescue apparatus and first aid to 
the injured appliances* arc now being 
located in the midst of the great coal 
districts in different parts of the 
country. These cars will be ready at 
a moment’s notice to proceed to the 
scene of a disaster, where the rescue 
corps, in co-operation with the state 
mining officials, will do everything 
possible to save entombed miners. 



This is the first important step taken 
by the new Bureau of Mines in its 
efforts to reduce the appalling loss of 
life in American coal mines. During 
the year 1909, there were 2,412 miners 
killed in the coal mines and 7,919 in- 
jured. In the coal and the metal 
mines, it is estimated that 9,000 men 
were killed and 10,000 were injured in 
1909. For every 1,000 men employed, 
from three to five men are killed each 
year in the mines of the United States. 
In foreign countries* from one to two 
are killed in each 1,000 employed. In 
those European countries where the 
deaths are least per 1,000 men em- 
ployed, rescue apparatus has been in 




Winning Team of Miners at a Mine-Rescue Competition Held Recently Near Wilkrebarre, Pa, 
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use for some time, and it is with the 
hope that European conditions can be 
approached that the rescue apparatus 
is being introduced here. 

The saving of human Hfe will be 
the emergency feature of a general 
campaign of educational work among 
the miners who will not only be taught 
the use of the rescue apparatus, but 
also the proper way to take care of an 
injured miner. There will also be 
lectures on many phases of the mining 
problem looking toward greater safety. 
There will be little excuse for the 
miner not benefiting him self, for the 
mine-rescue cars will go to the miner 
in his own town or camp. Each car 
has been given a specified territory, and 
it is expected that every mining com- 
munity of any importance will be 
visited. A mining engineer and a 
surgeon of the American Red Cross 
accompanies each car and delivers 
illustrated lectures on the use of ex- 
plosives. electrical equipment, 5 re 
prevention, sanitation and first-aid 
surgical treatment. 

The cars each contain eight so-called 
oxygen helmets, a supply of oxygen in 
tanks, one dozen safety lamps, one field 
telephone with 2,000 ft. of wire, resus- 
citating outfits and a small outfit for 
use in demonstration and actual prac- 



tice of equipment relating to first-aid^ 
to-the-inj tired in connection with mine 
accidents. One cud of a car is fitted 
up as an air-tight room, used in train- 
ing the men in the use of the so-called 
oxygen helmets. This room is filled 
with noxious fumes, and the miners, 
wearing the helmets, remain inside for 
two hours in an atmosphere that would 
kill without the helmets. These are 
the helmets that permit one to enter a 
mine immediately following an explo- 
sion, while it is still filled with poison- 
ous gases, and breathe artificially. 

The absence of the helmets at great 
catastrophes in the United States has, 
it. is believed, resulted in a greater loss 
of life than necessary. Frequently 
miners who have not suffered physical 
injury by an explosion have been en- 
tombed in the mine to die slowly from 
the inhalation of the poisonous gases. 
Had it been possible to reach these 
men within a few hours, their lives 
might have been saved. The helmets 
proved their worth at the ill-fated 
Cherry mine when the rescuers suc- 
ceeded in getting 20 men out alive after 
they had been entombed seven days. 
In a number of other instances, miners 
have been saved from terrible deaths 
by the prompt arrival of the hclnieted 
rescuers. 



CAR SEAL THAT CANNOT BE TAMPERED WITH 



A new car seal that cannot he used 
a second time or tampered with with- 
out detection lias been invented and is 
being tested for the purpose of deter- 




mining its value. The seal is a strip of 
metal containing the initials of the rail- 
road and identification number. Two 
triangular notches are cut in the strip, 
extending three- fourths of the way 
across the width of the seal. The seal 
can only be used in connection with a 
car pin having a rectangular hole. It 
is inserted in the hole and the ends 
bent up at the ends. This forms a 
triangle of met ah The strip is coated 
with tin and, in bending, the metal is 
always broken. Thus the seals cannot 
be straightened out for a second use 
while cold and the coating of tin pre- 
vents their being heated without detec- 
tion, as the heating would show by dis- 
coloration of the metal. 
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WaVkinET Marine Sta^e 



A STAGING THAT WALKS INTO THE SEA 



Taking slow, awkward steps, this 
structural-steel staging walks into the 
water to the position where its services 
are required, and moves around as the 
work progresses, regardless of the 
roughness of the water. The first 
'‘walking” stage was used at Peter- 
head, a fishing port north of Aberdeen, 
Scotland, for the blasting of 10,000 cu, 
yd. of granite, the North Sea along this 
coast rarely being sufficiently calm for 
boring from barges. 

As shown in the accompanying il- 
lustration, the staging was used instead 
of temporary falsework for building a 
pier extension in Whitby harbor* It 
consists essentially of two independent 
structural steel frames, one within the 
other. They are so arranged as to 
move independently, and to act as a 
support, one for the other, in moving. 
Each frame has four legs or spuds that 
rise independently of each other. 

The <£ walking'’ operation is simple. 



The legs of the inner frame are raised, 
in which condition, carried on rollers 
resting on the outer frame, the inner 
frame is hauled forward by tackles also 
attached to the outer frame. The 
spuds of the inner frame are then 
lowered again and those of the outer 
frame raised, which, in turn, is carried 
on rollers resting on the inner frame, 
this operation being repeated until the 
staging reaches the desired location.. 

The structure can move sideways as 
well as forward or backward, but the 
sidewise steps are limited to only 5 ft., 
while, forward or backward, the step 
is 10 ft. The spuds are each operated 
by an independent motor, this inde- 
pendence of action being made neces- 
sary by the varying depths of bottom. 
The overhanging gantry is carried on 
the outer frame, while the plant neces- 
sary for construction work is mounted 
mainly on the inner frame. 

These stages arc said to have trar- 
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Oourtpiy of The Eph.org, Loudon 
Stctioo&l View of Restored Camp inkle 



eled distances of ,1,000 ft, over sand 
bottom. A 10-ft. step can be com- 
pleted iti 15 minutes, if the crew is ex- 
perienced. 



RESTORING THE ANCIENT 
CAMPANILE 

On St Mark's Day, April 35, 1011, 
the work of restoring the Campanile 
or bell tower of St, Mark’s church at 
Venice, will be finished and the noble 
structure, that for over a thousand 
years reared its lofty height above the 
Venetian skyline before it suddenly 
collapsed on July 14, 1902, will again, 
in faithful copy, form part and parcel 
of the wonders in the ancient city of 
the Doges. 

In the restoration of the big tower, 
which is 3 SO ft, high and 40 ft, square 
at the base, the architects and en- 
gineers have followed exactly the lines 
of the old structure, and wherever pos- 
sible, the old material has been used. 
The foundations have been constructed 
with such extreme care, solidity and 
strength, that there scarcely is a 
chance for a repetition of the catas- 
trophe which fell upon the world when 
the old pile collapsed eight years ago. 
The new tower has been built of bricks 
especially made for the purpose and 
contains an inner and an outer shaft. 
The walls of the outer shaft arc f> ft. 
thick and the inclined plane between 
the two shafts, which gives access to 
the top, is lighted by Mu windows. 
The shafts are bound together with 
iron rods, and the pilasters at the 
angles of tile inner shaft are similarly 
bound, so that if the tower ever falls 
again, it will go down as one mass in- 
stead of a heap of disintegrated frag- 
ments. The restoration cost £,0i}0,00f) 
francs ( $38b p f>G*i). 

When the old Campanile fell, all but 
one of the five great bells it contained 
were destroyed. Pope Pius X lias pre- 
sented the city of Venice with four 
new bells to take the. place of those 
that were broken. These bells were 
east on St. Mark's Day and will first 
be rung next spring when the tower 
is declared completed. The niagiiifi- 
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cent marbles and bronzes at the en- 
trance in tlic Loggetta del Sansovino, 
that were part of the old tower, have 
been used where possible. In restor- 
ing one section of this ancient work of 
art, as many as 32 fragments were 
pieced together, and in another in- 
stance, 13 pieces were assembled. 
When it was not possible to use old ma- 
terial, new marbles, duplicates of the 
old, were secured. The golden figure 
of an angel on top of the tower is pro- 
vided with a heavy pendulum, so that 
when the wind blows against the fig- 
ure, the strain on the tower will be re- 
duced to a minimum. 

The building of the old Campanile 
was begun in S88 by Pietro Tribun o, 
but it did not assume the form with 
which tourists arc familiar until 1 5 90. 
The loggetta, built by Jacopo Sanso- 
vino, was adorned with marble reliefs 
and bronze statues of Miner va, Apollo, 
Mercury and Peace. The bronze doors 
have long been regarded as master- 
pieces. 



MACHINE STAMPS ENVELOPES 
FOR PUBLIC 

A machine, operated on the penny- 
in-the-slot principle, that moistens 
stamps and affixes them to envelopes, 
is being given a trial by the British 
postal authorities. The machine is 
somewhat larger than the ordinary let- 




Affixing a Stamp with the New Slot Machine 

ter box. It has a slot wide enough to 
admit the corner or upper side of an 
envelope. Above this is a lever which 
the purchaser presses down after lie 
has dropped his penny into the proper 
slot and inserted the envelope. To 
guard against counterfeit and damaged 
coins, the weights in the machine are 
so delicately arranged that any coin 
not of the proper weight is returned. 
The machine is capable of stamping 
4,000 envelopes an hour. 




The Oil-Burning; Destroyer <L Paulding, 1 ' Fastest Vessel in the United States Navy, Making 33 Knots per Hour 

During Her Trials 
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ORGANIZING A SMALL ORCHESTRA 

By GEORGE E. THOMAS 



T HAT there is more in music than 
simply its charms to “soothe the 
savage beast,*’ that its study promotes 
education, refinement and sociability 
has occurred to more than one party of 
young folks planning their winter's 
amusement program* Music is rated 
as a social safety valve, good at all 
times to cure the “blues/" and create 
an atmosphere of good fellowship, and 
as a relief for all sorts of boring enter- 
tainments* 

Recently, through the spread of 
literature on the subject and the cheap- 
ness of operatic scores and prints of 
famous vocal and instrumental compo- 
sitions, the desire to be a musician has 
been kindled in hundreds of young 
men and women. One of the plans 
that has been adopted toward this end 
is the encouragement of musical or- 
ganizations, whether in the form of 
choral societies or orchestras, and re- 
cently the experts have been spending 
much time in devising schemes for 
small orchestras. 

While the usual idea of an orchestra 
includes a large assortment of musical 
instruments, each played by a master, 
many of the linesi compositions- — 
symphonies even- — can be played by an 
orchestra of no more than ten pieces, 
and the range offered organizations of 
four pieces is almost unlimited. To 
master a great symphony may be a 
little beyond the expectations of five 
average amateur conductor* but with 
ten pieces, very good results can be 
obtained. 

The smaller orchestra is the one that 
attracts the most attention, however, 
for while there arc lovers of music in 
practically every village and hamlet 
in the country, there are comparatively 
few who are courageous enough to at- 
tempt to learn to play for the amuse- 
ment and enjoyment of their fellows* 



or for their own amusement and profit. 
Some of the greatest compositions the 
world has ever known have been writ- 
ten for four pieces. This class of work 
is known as chamber music/' and the 
instruments used to interpret it con- 
sist, as a rule, of two violins, a piano 
and a "cello. Some chamber-music 
players vary this arrangement by sub- 
stituting a harp for the piano and 
others discard one of the violins for a 
flute. There are several well known 
companies of musicians who make a 
specialty of chamber music* tickets to 
their concerts usually commanding a 
high price and their tours being limited 
to a very few of the largest and most 
important musical centers of the 
country, 

W ith the piano, two violins and a 
cello i a violin, a cornet, a flute and a 
’cello : or a violin, a flute, a mandolin 
and a guitar* the organizer of the 
small orchestra can obtain excellent 
results and open a way not only for 
intellectual and uplifting entertain- 
ment. but for profitable work as well. 
Good music is always in demand and 
usually brings a price proportionate to 
its quality. 

The original investment for a four- 
piece orchestra of the type suggested 
need not be large. One of the most 
important requisites is a good library 
uf music, and the successful organiza- 
tion is the one that includes in its re- 
pertoire a wide range of compositions, 
ll must have not only a number of the 
classics, but also the popular things 
that do not rank quite so high with 
musicians but are demanded from the 
people who support the orchestra. 
The person who is charged with the 
care of the library should also be care- 
ful to keep abreast of the times and to 
be constantly adding the new things as 
they are published* 
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People like to believe that their 
home talent is always in touch with 
the big musical centers and is able to 
produce the new songs and instrumen- 
tal compositions as soon as they are 
given a metropolitan hearing. 

As to the expense of equipping the 
orchestra, there is a wide range of pos- 
sibilities. While it is very fine to have 
a genuine Stradivarius violin or a real 
Testori 'cello built on “Sirad” lines, 
a recent catalogue quoting the former 
at $8,500 and the price of the latter 
being, perhaps, as little as $1,000, the 
beginner can do nicely with much less 
expensive instruments. Violins of fair 
tone can be obtained for as little as 
$3.00, and a better instrument can be 
bought for from $G to $10. There is 
really no limit to the price that may lie 
paid for this most flexible of all instru- 
ments. A J cello costs more, the cheap- 
est being quoted at $15. An instru- 
ment of good tone can be bought for 
from $30 to $35. Mandolins are sold 
at $5 and more, the cheaper price 
represen ting a fair instrument of 
standard make. The guitar costs about 
the same for a similar quality. The 
bottom prices for flutes are somewhat 
higher, a music house catalogue quot- 
ing its cheapest instruments of this 
class at $8.50 and from that figure the 
price jumps to $17.50 and goes as high 
as $175. A good harp costs about as 



ELECTRIC AUTOMOBILE FOR 
CARRYING GUNPOWDER 

The transportation of powder from 
the outlying magazines to the manu- 
facturing establishment of a Bridge- 
port, Conn., cartridge manufacturing 
company, is now accomplished by 
means of electric automobiles, especi- 
ally adapted for the purpose. The 
powder compartments of the vehicles 
are practically hermetically sealed and 
are so constructed that there is no 
metal exposed in a way that might 
cause friction and consequent ignition. 
The controller and other portions of 
the mechanism where sparking might 
take place are immersed in oil, and all 



much as a piano and can be played by 
any piano player alter a brief period of 
instruction and practice, according to 
the experts. Cornets can be had for 
from $8 to as much as the fattest 
purse can stand. 

For the four-piece orchestra of ama- 
teurs in a small town, all of whom 
are beginners in the musical art. a 
fund of $;{?' would buy two violins, a 
cello and a flute; $39 would buy a 
violin, a flute, a cello and a cornet; 
$30.50 would buy a violin, a mandolin, 
a guitar and a flute or $28 could be in- 
vested in what is known as a mando- 
lin quartette, which would include two 
mandolins, a violin and a guitar. There 
must also be a set of music racks and 
a good supply of music with instruc- 
tion books, the cost of which must be 
measured entirely by the ambition of 
the musicians taken in conjunction 
with their financial capacity. W ith any 
of the instruments in the combinations 
named — and there are possibly a dozen 
or more combinations that might sug- 
gest themselves — most excellent results 
can be obtained, and not only will the 
education of the players be improved 
by their communion with the masters 
of music, but their friends will reap un- 
told benefit from the concerts, and the 
treasury of the orchestra will soon be 
in condition to provide the members 
with better instruments and music. 



the wiring lias been placed in metal 
conduits. 




Mitomobile Built lo Transport Powder Safely 




Carrying One Passenger; 
I3;;illas.t on Other Side 



Carrying Four 

Pa is senders 



Transporting Builders Equipment 




Righting u Rig After 
yn U|)si;t 



Transporting Huge Bales of Goods 



Mu si net oi Lashing 
Heavy Co^ds 
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The Versatile 
Wheelbarrow 
in China 

By J. E. BECHDOLT 

Photos by Will E. Hudx&n 




Pulling and Pushing Up n. Steep Grade 



T HE wheelbarrow is the Chinese 
solution of the cheap transporta- 
tion problem, and, as such, illustrates 
the sociological conditions in the 
Flowery Kingdom, Labor is cheap, 
and the slow, but versatile wheel bar- 
row will do business economically. 
Accustomed, as we are, to associate 
the wheelbarrow with bricks and mor- 
tar, and gardening only, it should be 
interesting to learn in how many ways 
it can he used. 

In Ch in a, it serves equally well the 
purpose of carrying a ton and a half of 
freight between dock and warehouse 
or store, as that of jauntily conveying 
a family of the poorer class on a busi- 
ness or pleasure trip. Children, dressed 
their finest, make New Year's calls by 
this one-wheeled street can Wedding 
guests ride in it, and often it conveys 
the dead to their last resting place. 



Most large Chinese cities have an 
ordinance prohibiting the carrying of 
loads over 1,300 lb. by wheelbarrow, 
not, however, out of any consideration 
for the coolie, who furnishes the motive 
power* but to prevent blockades, 
should the barrow upset. Despite 
these laws, loads as heavy as 2,400 lb. 
are often seen trundled along without 
being stopped and, apparently, with 
little effort. The construction of the 
C hinese barrow, which is entirely dif- 
ferent from the American, makes it 
better suited for heavy work. The 
wheel is rather large and has a wide 
rim so that it travels comparatively 
smoothly over the rough cobblestone 
streets and miserable country roads of 
the empire. It is placed in the middle 
of the harrow, where it supports the 
principal weight of the load. Around 
it is built a running board which is 




t 



frJeetine and Phseitib on a Narrow Chinese Road - A Delicate Btt of Maneuvering 
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fenced off from the wheel and sup- 
ported only at the hub of the wheel* 
The load is arranged on both sides of 
the wheel and as close to the center of 
gravity as possible, so that the balanc- 
ing is easy for the coolie pushing. 

The coolie belongs to a union, or 
guild, of his own and has developed 
great skill in the handling of his ma- 
chine. He, of course, prefers to have 
his load evenly distributed on either 
side of the wheel, but if he has to carrv 

V 

a single passenger seated on one side, 
he quickly balances his vehicle by 
slightly tipping it and thus adjusting 
the weight. When the load is too big 
for one man, a woman, boy or some- 
times a second coolie helps out by 
pulling in front. In the case of the 
coolie with a 50-ft. ladder on his bar- 
row, shown in the accompanying pho- 
tograph* a small boy ran along behind 



to guide the machine and, at the street 
corners, emitted a cry as blood-curd- 
ling and effective as the song of a Gal- 
lon siren to warn traffic that some- 
thing was coming. 

While the life of the wheelbarrow 
coolie is no lied of roses and might well 
be compared with that of the average 
truck horse* lie can earn from 8 to 18 
cents gold a day, which is fair wage in 
China* lie is never out of a job and 
throughout his existence a wheel bar- 
row plays a leading part As a child, 
he is taken For an airing upon it. As a 
boy, he earns his mile by guiding the 
loads and helping to pull. During his 
mature years, it is his source of in- 
come, and eventually his cheap coffin 
is slung upon it, and in time to the 
wailing of a few white-clad mourners* 
borne to l lie obscure field where he is 
to join the silent majority. 



HOW TO MAKE AN ARM CHAIR 



The arm chair, the picture and draw- 
ing of which, is given herewith is a 
companion piece to the rocker pre- 




Handsome Cbnir Ea«y la Mtikc 



viously described in Popular Me- 
chanics : 

With the exception of the back legs, 
the stock bill which follows gives the 
thicknesses and widths exact To the 
length* however* enough has been 
added to allow squaring up the ends. 

Plain sawed white or red oak will be 
suitable for a design such as this, 

Front pastil, - pii'tes, 1 Vft by 2 F i by Cfi in.* S-4^S, 

Hack posts, 1 piece, 1 Vj by 8 by 45 in., S-C-S, 

From horizontals* 2 pieces, by 3 by 21 in,, 
*S-4-S. 

Rear horizon tats, 4 pieces, $4 by by 13]i m., 
S 4 S. 

SiiJe horizontals, 4 jiieces, g bv 3'j by inj-a in.. 
M-S. 

Rack Oats, 2 pieces* * » / 1 A by 3 'A by in., S-4-S* 

Arms, \1 [iteres. I'ii hy I by 21 in.. S-4-S. 

Seat slats, pieces* y* by by 130 in., ST-S. 

Begin work by squaring up the ends 
of the front posts and shaping the rear 
ones. Chamfer the ends of the tops 
and bottoms slightly so that they shall 
not splinter through usage. Next lay 
out the mortises and tenons* 

The curved horizontals fo? the back 
should now be prepared and steamed* 
A method of steaming wood will be 
found in the lan,, 1010, number of Pop- 
ular Mechanics. The curved form to 
which the steamed piece is to be 
clamped to give shape to it should be 
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curved slightly more than is wanted in 
the piece, as the piece when released 
will lend to straighten a little. 

The arms of the chair may be shaped 
while these pieces are drying on the 
forms. The rails of the front and back 
may be tenoned, too. It should be 



have been put in place. The latter 
method is more workmanlike, but 
more difficult. 

A cushion such as is shown can be 
purchased ready made up, or it may 
be made by the amateur by lacing to- 
get her two pieces of Spanish leather 




noted that the front of the chair is 
wider than the back. This will neces- 
sitate care in mortising and tenoning 
the side rails so as to get good tits for 
the shoulders. The bevel square will 
be needed in laying out the shoulders 
of the tenons. 

Assemble the back, then the front. 
When the glue has hardened on these 
parts so that the clamps may be re- 
moved, put in the side rails or hori- 
zontals and again adjust the clamps. 
The arms are to be fastened to the 
posts with dowels and glue. 

The seat, it will be seen from the 
drawing, is to be a loose leather cush- 
ion to rest upon slats. These seat slats 
may be fastened to cleats which have 
been previously fastened to the inside 
of the front and back scat rails or they 
may be “let in" to these rads by groov- 
ing their inner surfaces before the rails 



cut to size and punched along the 
edges so as to allow a lacing of leather 
thong. It may be filled with hair or 
elastic felt such as upholsterers use. 

Probably the simplest finish that can 
be used is weathered oak. Put on a 
coat of weathered oak oil stain, sand- 
paper lightly when dry and then put 
uii a very thin coat of shellac. Sand 
this lightly and follow with two or 
more coats of floor wax put on in very 
thin coatings and polished well. 



G The Tongshan Engineering and 
Alining College of China lias negotia- 
tions under way with American rail- 
way supply companies to apprentice a 
number of Chinese in the various 
shops for the purpose of teaching the 
Orientals the business of manufac- 
turing railway supplies. 
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EFFICIENCY TROPHY FOR BATTLESHIPS 




Handsome Sron?e Troph y, Won by Battleship ' M Nebraska 



The battleship Nebraska" will be 
the first ship to carry the engineer ef- 
ficiency trophy which its crew won 
last year by showing the greatest 
economy in the consumption of coal, 
oil water and engineering supplies. 
The trophy which has not yet been 
finished, is a bronze plate 3 ft, long 
and 2 ft, wide, with a symbolic de- 
sign in three sections by Reuterdahl. 
The central section shows a fleet of 
ships in the upper portion and in the 
lower is the inscription — "Trophy Pre- 
sented Annually by Direction of 
The President of The United States 
to The Most Efficient Vessel In Her 
Class in Naval Engineering/' On one 
side of the center is the figure of a 
stoker and on the other side an en- 
gineer officer. 

New rules that have been promul- 
gated for the award of the trophy next 
year provide for all-around efficiency, 
and the vessel that wins must show 
itself to be effective in gunnery as well 
as engineering. Admiral Robley D. 
Evans is generally credited as the 



originator of the plan to give a trophy 
fur economy and efficiency in engineer- 
ing. On the outward passage of the 
battleship fleet from Norfolk on the 
start of the globe-circling cruise, Ad- 
miral Evans offered a prize to the ship 
that would show the lowest coal con- 
sumption with the maximum of power 
at the end of the cruise. Such sur- 
prisingly good results were achieved 
that the department took the matter 
up and ordered an annual competition. 



HATCHING FISH EGGS OUT OF 
WATER 

J latching fish eggs out of water may 
sound absurd, but it is nevertheless 
true that the most important stage of 
the hatching may be passed out of 
water and that this makes possible a 
considerable simplification of the hatch- 
ing apparatus. The method has been 
tried in Germany with trout and sal- 
mon eggs and has given excellent 
results. 

The eggs, thoroughly washed, are 
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spread to an even thickness on trays 
about (i in, square and but Vi in- thick. 
The bottoms of the trays are formed 
of doth, made fast to the under side of 
a frame very much like that of a win- 
dow screen. These egg trays hold 
about 1,000 eggs each, and each one 
rests on a second type of tray* called 
an “air tray/' This tray is also 6 in. 
square, and 1*4 in. deep, the bottom 
being formed of line mesli wire. 

One of the illustrations shows a pile 
of these trays arranged alternately, be- 
ginning with an air tray, and having at 
the top a third kind of tray. This is 
called the “upper air tray/' and is 4 
in. deep, tilled with bog or wood moss. 

Placed in a cellar or other cool place, 
all that is required is to pour a small 
quantity of pure water into the top 
tray each day in order to maintain the 
humidity of the lower trays, and to in- 
spect the egg trays once each day for 
the removal of dead eggs. When the 
embryo becomes plainly visible inside 




Hatching Fiati Effes out of Water 



the egg, they arc transferred to the or- 
dinary underwater apparatus and will 
hatch in a few days. 



REEL FOR PORTABLE 
TELEPHONES 

A reel for taking up the slack of the 
flexible wire of a portable telephone is 




popular in France. It is a little differ- 
ent, however, from the reel for port- 
able electric-light fixtures, recently 
frustrated in this magazine, in that this 
reel is made fast to the wall where the 
wiring enters the room, instead of be- 
ing part of the standard of the tele- 
phone instrument. 



FA traveling school for the purpose 
of teaching young girls the science of 
house-keeping is about to be inaugu- 
rated in Germany. 

w* 



GROWING UMBRELLA HANDLES 



At Manic, a small village near Paris, 
is carried on a singular industry which 
is little known. It is a nursery for 
the cultivation of trees suitable for use 
as umbrella handles, walking sticks 
and alpenstocks. Nearly 500 acres of 
ground arc given over to ash, oak, 
chesnut and maple saplings. One year 
after planting, these are cut off near 
the root so as to make them grow sev- 
eral branches, which arc then kept free 
from secondary stems. 



The most curious part of the in- 
dustry conics the following year. In- 
cisions are made in the bark, thus en- 
graving upon it various designs. When 
the bark is stripped, these designs are 
found traced on the wood. At the end 
of the third year, the branches are cm. 
stripped of their bark, bent into various 
shapes and sent to the manufacturers. 
Certain forms of handles are shaped 
while the branches arc still growing 
on the tree^. 
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HOOP-SKIRT PARACHUTE FOR 
AIRMEN 

This parachute, designed by a Bcr- 
lin inventor as a safeguard for airmen 
should their machines meet disaster, is 




Good When Something Goes Wron^r Aloft 



called the ''hoop-skirt ' because of its 
resemblance to the style of skirt worn 
GO or more years ago. W hen not in 
use as a parachute, it forms an outer 
garment for the airman, and looks 
something like an ulster. 



JEWELRY OF ROSE PETALS 

The most striking novelty in jewelry 
that lias appeared for many a day is 
the perfumed ornament made of rose 
petals. In general appearance the rose 
beads may be compared to jet, though 
they are not so brightly polished. 

Many women in California, where 
roses are very plentiful, make these 
beads, using the following process: 
The rose petals are gathered every 
day and while fresh are crushed into 
pulp, (running them through a meat 
grinder is the domestic way) and the 
pulp is kept in an iron vessel tightly 
covered. This process is repeated 
nine days and fresh petals are added. 
Then the pulp is molded into beads 



about twice the desired size and placed 
in the sun to dry. To give them a 
slight gloss, vaseline is used when they 
are being molded. The beads are 
then strung in chains, or mounted as 
pendants. They retain a faint odor of 
the rose, and are quite a fad at present 
among women who have rose gardens. 



SAN FRANCISCO TO HAVE AN 
AERIAL GARAGE 

The first airship garage to be con- 
structed in this country is planned 
for San Francisco. The enterprising 
owner of a plot of ground conceived 
the idea of building a structure for the 
housing of aeroplanes and has already 
commenced grading the property. 
Plans have been prepared by an arch- 
itect for a one-story building of brick 
which is to have a corrugated iron 
roof, supported by steel framework. 
It will provide accommodations for 
aeroplanes. The interior of the build- 
ing, which will be reached through a 
wide doorway, will be divided into 
rooms to accommodate the various 
branches of work connected with aero- 
planes. The larger portion of the 
building will be left open, and in this 
the aeroplanes will lie housed. 

A feature of the equipment of the 
building will be an automobile truck 
especially constructed to transport 
aeroplanes to various parts of the city; 
to and from the places of starting 
flights. The truck is to have a plat- 
form about 1G ft, wide and of suffi- 
cient strength and length to support 
an aeroplane. 



C A novel route for passengers be- 
tween Australia and England has re- 
cently been adopted by an English 
steamship company, involving travel 
by steamer from Sydney to Valparaiso, 
Chili* by rail from Valparaiso to Mon- 
tevideo, and by steamer from Monte- 
video to London, the time for the trip 
being set at 27 days in contrast to 31 
days now required to make the jour- 
ney along previously used lines of 
traffic. 
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T TNDER Eh s oi i earth's outer cmst — 

^ Hid bed-rock fragments and lava •U;5' 
Watching Hie axis turning slow. 

The Old Year Stood at his dyr lame 
In the power plant which Time maintains, 
And numbered ‘oases' ar i figured :aln:. 



"i ve dors quite well." said the aged see 
"My record'd food as sn efigEneer. 

I've kept things humming, above- below. 
Folks can't complain that ['ve bean slow, 
And now I'm, off when midnight calls--'' 
Then he Started doffing his overalls 



Hs washed l\:s face and ferns tied his hair 
Then leaned far back in his arm-chair 
[n pensive mood till a sturdy char 
Cl am bet e d up i : ! . e 5 1 1 ima;i 5 ■ 3 y , 

Ac, d said; "Old Year— they tell me you 
Are softer thinking of getting through ' 



* J Right you are/ srled ihe aged mao, 
"Tout task awaits you. little ja: . 

Get irtTS yc.nr duds and ntart tight :r 
I win wait i!?I 1 here U!" til yj 1 eg I • . 
For l wish so sc? if I rightly guess. 
Which of the 3 yon first will p ress 



Then Jan. n a is fees >n to r v? iy;r; 

He T-agsed the lev , : s of " Wan ! " ar.i Wo e 
Nor muched the levers of ' War” 01 Fine 1 
Stopping ike while to read each rame; 

Then s han d.s grasped— as he turned re s:„ 
TEte Old Year s far:? sesned all aglow. 



So wher.ihe dawn of that lay began 
Mar, thought of i is stricken, brother mar.. 

With r^aiy help and an honest tear, 

F?r them. ':! at knew no glad New Year. 
r Twas the lever of Love En the midst f gloom— 
Th&r Jan had grlriei In the er-gine-rootr , 

-DANIEL W. GALLAGHER 
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CONCRETE GRAPE ARBOR 

A few details of tfic construction of 
this concrete grape arbor* located at 
Alton, 111., may prove helpful to those 




Attractive Concrete Grape Arbor 



who contemplate work of the same na- 
ture, The posts* all 10 ft. long 1 , 0 in. 
square at the base* and tapering to li 
by 3 in. at tine top* are set in position 
in holes 3 ft. deep. They arc reinforced 
with %-in, plain round iron, and weigh 
£00 lb. each. The lath are fastened by 
means of 3 /4-in. bolts, inserted at the 
proper distances along the posts im- 
mediately after the latter are finished. 

The arch pieces, made in a wooden 
mold measuring 4 by 4 in. inside, are 
also reinforced with %-in, iron rods 
bent to the shape of the mold. The 
arches are fastened to the posts by 
bolts in the same manner as the lath. 



CROSSES ATLANTIC THRICE IN 
THREE WEEKS 

Captain Dow of the Cunard steamer 
“Carmania" has the unique distinction 
of crossing the Atlantic three times, 
traveling 8,500 miles, within the space 
of 22 days, a feat never before per* 
formed. It occurred entirely through 
accident. In October the commander 



of the “Mauretania/* being incapaci- 
tated by illness, was unable to resume 
command of his vessel, and Captain 
Dow, who was due inward at Fish- 
guard the morning after the “Maure- 
tania* sailed, was ordered to take com- 
mand of the big ship at Queenstown. 
On the westward passage he lowered 
the record of the “Mauretania” ten 
minutes and would have reduced it 
on the eastward trip but for rough 
weather off the Irish coast. As it was, 
he reached Fishguard an hour earlier 
than had ever been done previously. 
This completed the third trip across 
the Atlantic, all made within S3 days, 
six of which were spent in New York. 



TELESCOPIC ARMY STRETCHER 

One of the improved hospital appli- 
ances of the British army is shown in 
the accompanying illustrations in a par- 
tially folded and an extended position. 
It is a telescopic stretcher, which folds 
Up into a very compact bundle, yet is 
very substantial when extended. 





The Stretcher in Use 
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COALING SHIPS IN JAMAICA 

A very economical method of coaling 
ships is practiced at Kingston, Jamaica* 
Labor is cheap and abundant, and 
when a vessel is to be coaled, a hun- 
dred or more negroes gather* These 
men are furnished with baskets hold- 
ing about 1 V 2 bushels which they fill 
and carry from the coal yard to the 
ship’s bunkers. As each carrier passes 
up the gang plank with a load, he re- 
ceives a penny from the paymaster. 
This prospect of receiving money at 
every round keeps the men fairly 
crowding up the plank. 



LANTERN FOOT-WARMER 

An enterprising Canadian concern 
lias placed a unique combined heating 
and illuminating device on the market 
in the guise of a lantern foot-warmer. 
It is designed, of course, for use in 
rural communities, where considerable 
driving is necessary during winter as 
well as summer. Placed underneath 
the lap-robe, which, it is claimed, inter- 
feres in no way with proper combus- 
tion*, the lantern effectively warms the 
feet and limbs, which means comfort 
all over. A copper ribbon passes over 
the burner, and this conserves the heat 
without affecting the radiation of light. 

Should light at any time be re- 
quired, the device is immediately avail- 
able for such a purpose. 




Combined Lantern and Foot Warmer 



STATUES OF SHEET METAL 

The statues of the Mexican officers, 
General Pacheco and General Ojinaga, 
unveiled at Chihuahua during the cele- 




Metal Statues of Mexican Warriors 



bration of the Mexican Centennial, 
were made of stamped sheet copper by 
an Ohio concern, and are good exam- 
ples of this new method of statue work. 

The statues are portrait figures 
modeled from photographs, the models 
being reproduced in every line and de- 
tail in plates or sections stamped in 
heavy metal dies. The sections were 
then joined together by riveting. All 
the sections were countersunk, which 
makes the joining practically invisible. 
The height of each statue is ft. 



€The men engaged in salving the Brit- 
ish battleship “Montagu/' which was 
wrecked on Lundy Island four years 
ago, have, it is reported, discovered a 
Spanish wreck which went down about 
1860, from which a quantity of an- 
chors and heavy chains have been re- 
covered. while much valuable material 
yet remains to be removed, 
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UNIQUE CLOCKS FOR WINDOW ADVERTISING 



Action in window displays always 
draws attention, and this is especially 
so when the action also has to do with 




Pish cr man’s Cluck 



the time of day. The unique clock 
settings illustrated herewith, are de- 
signed primarily for display in jewel- 
ers* windows, but almost all of them 
would be worth while in the show 
windows of other retail stores. 

Probably the most unique are the 
“fisherman's” dock and the “conviv- 
ial^ clock, In the former, the time is 
marked by the float moving along the 
edge of the water, which is represented 
by a mirror. Along the bank in the 
foreground will be seen a number of 
little twigs, which, on doser inspec- 
tion, wilt be found to represent the 
hours and half hours. The mechanism 




responsible for the working of this 
clock consists of an alarm clock move- 
ment concealed in the rock to the 
right of the illustration. This oper- 
ates a hidden magnet, which moves 
from left to right, attracting in its 
wake over the smooth surface of the 
glass the little iron float. The float, 
under the influence of the magnet, 
moves along regularly, indicating the 
time. 

The convivial dock also depends 
upon a magnet for its effectiveness. 




Aeroplane Clcck 



The main setting is a crystal goblet 
filled with water, the rim being divided 
into 13 equal parts and the hours 
marked around the border in black. 
One of the intoxicated twain is carved 
from wood and floats in the water with 
one of Ids hands, which is made of 
iron, extending over the brim as if 
reaching for the bottle held in the 
hand of the other. On the figure hold- 
ing the bottle is a magnet which at- 
tracts the iron hand and keeps the 



Aerial Cluck 
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floating figure steady while the goblet 
revolves. The head of the bottle indi- 
cates the time on the revolving goblet. 



A Clock of Intoxication 

In the “aeroplane’' dock, the biplane 
ascends from the globe every minute, 
the movement being caused by clock- 
work and a bent lever concealed in the 
clouds. When the biplane conies in 
contact with the sun, a pin acts on a 
ratchet wheel concealed behind the 
portion of the biplane bearing the fig- 
ures, This wheel has 60 teeth, and on 
its face are figures from 0 to 50, repre- 
senting the minutes. Every time the 
biplane strikes the sun, the wheel ad- 
vances a notch, which displays tlie 
next minute figure in rotation. When 
the sixtieth notch on the wheel is 
reached, a second pin causes the hour 
wheel, which is graduated from 1 to 
13, to advance one notch. 

The aerial clock setting in which a 
dirigible balloon and monoplane are 
combined differs from the other set- 
tings in that the time is told by an 
ordinary dial. The clockwork back of 
the dial, however, imparts motion to 
the propellers. 



OIL MAY BE USED TO FIRE 
POTTERY KILNS 

Manufacturers of pottery through- 
out the country are watching with in- 
terest experiments being carried on 
with crude oil instead of coal in firing 
kilns. One plant in Illinois has already 
built kilns for use of oil and an Ohio 
concern is now experimenting with the 
process. The question of the use of 
oil instead of coal in potteries came up 
some years ago when a kiln fitted with 
oil burners was tested by a big petro- 
leum concern. The inability to main- 
tain a uniform heat led to the discard- 
ing of the system. The presence of 
carbon was also considered a fault. A 
new burner has now been invented 
which, it is declared, will overcome the 
objectionable features hitherto found in 
the use of oil. As a kiln of pottery is 
a valuable piece of property, most of 
the firms engaged in the business hesi- 
tate to change their systems. 



THE LARGEST FRENCH SHIP 

The new turbine transatlantic liner 
"France/' recently launched at SL 
Na^aire for service between New York 
and Havre, is the largest vessel ever 
built in France, as well as the largest 
Hying the French ensign. She is 715 
ft. long, with a beam of 75 ft., has 
eight decks, and will carry 2,000 pas- 
sengers. The height from keel to 
deck-houses is 78 ft. 9 in. 



The London Motor's Idea of What May Develop, if the 
Hobble Skirt Continues in Popularity 
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MASONS’ MILLION -DOLLAR TEMPLE 



The southern jurisdiction. of the Or- 
der of the Scottish Rite of Free Ma- 
sonry has commenced the erection of 
a mill ion-doll ar temple in Washing- 
ton, which is expected to be the hand- 
somest of its kind in the world. The 
men selected to pass upon every detail 
in construction and ornamentation are 
men whose reputations in the world 
of art are international. It is ex- 
pected that the temple will be com- 
pleted in about 18 months. The in- 
ternational conference of Supreme 



gilded dome rising 150 ft. from the 
street level. The temple will consist 
of three stories, a basement, and a 
sub-basement, Leading from the side- 
walk to the temple will be a symbolic 
plaza of granite the full width of the 
building. Ornate massive portals 
form an entrance symbolic of the Ma- 
sonic degrees. 

The entrance will be Hanked on 
each side with two giant sphinxes and 
on the terrace will be symbolical and 
allegorical statuary. Over the arched 



Temple to be Built by Magomet in Washington 



Councils of the world, £6 in all, meets 
with the southern council in October, 
1912, and arrangements are being 
made to hold the conference in the 
new temple. 

If the purposes of the Supreme 
Council are to be carried out, the tem- 
ple will reflect artistically and sym- 
bolically the council's Masonic glory 
in being the parent of the world's 
councils. The approved plans provide 
for an imposing structure, classic in 
design, of white marble, and with a 



entrance to the temple will be a golden 
sunburst, the rays of which will flash 
from the symbolic double eagle and 
triangle of the 33d degree. 

Above will rise 33 columns, each 33 
ft* high, which will surround the build- 
ing on three sides. Entrance to the 
structure will be through a spacious 
vestibule leading to an atrium, 70 ft. 
by GO it., at the far end of which will be 
located the grand staircase, leading to 
the temple or cathedral floor. 

The apartments on the main floor 
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will be 33 in number. Each state In 
the southern council will have an 
apartment. There are 33 degrees in 
Masonry and each room will have sep- 
arate symbols and emblems, represent- 
ing each degree. Each one of the 33 
states represented in the Supreme 
Council will be represented by a coat 
of arms. Each room will so communi- 
cate with the adjoining rooms that it 
will be possible when occasion requires 
to throw them all into one, which will 
lead to the council chamber of the 33rd 
degree. 

The crowning glory of the interior 
will be the cathedral, or temple, which 



will occupy the entire upper floor of 
the building. It will represent a sym- 
bolic hollow cube 75 ft, square, rising 
to a height of 75 ft., surmounted by the 
curved interior of the golden dome, It 
will be lighted by a great circular shy- 
light, 25 ft. in diameter, 

In what is known in Masonic circles 
as the '‘grand east/ 1 where the great 
dais of state of the sovereign com- 
mander is placed, and rising above the 
columns, will be another great golden 
sunburst flashing from the symbolic 
double eagle and triangle of the 
33rd degree at the entrance to the 
temple. 




The Syb-TrolSey Arrangement 



Appearance af Indicators 



STREET INDICATORS FOR STREET CARS 



Several mechanical street-indicating 
devices for street cars have made their 
appearance from time to time, but the 
system here illustrated is different from 
the others in that the indicators are 
placed in the front and rear vestibules 
and, inside of the car, between the win- 
dows. The sliding pointers* operated 
by electricity, move automatically to 
the name of the street being ap- 



proached. All that is required of the 
conductor is to change the cardboard 
faceplate at the end of each run. 

The automatic action of the pointers 
is made possible by means of a small 
sub-trolley, attached to the main trol- 
ley pole. This sub-trolley engages a 
short section of sub- trolley wire when 
an intersecting street is crossed, thus 
closing a circuit 
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SHIPPING LIVE FISH IN 
SEALED JARS 

Following the plan adopted by the 
large transatlantic liners of keeping 
fish intended for the table alive in 



Making Aluminum Auto Bodies 

tanks until needed, an American firm 
is testing the possibility of shipping 
live fish from one country to another. 
A trial shipment was recently made on 
a German liner from New York. The 
method of shipping is this: The jars 

are filled with water , sealed and placed 
in large tanks. Here the jars are un- 
covered and compressed oxygen forced 
into them. The ftsh are then placed 
in the jars, which are again sealed. It 
ts believed enough oxygen can be 
forced into the bottles or jars to keep 
the fish alive during an ocean voyage 
of ordinary length. 



AUTOMOBILE BODY 
CONSTRUCTION 

The method of automobile body con- 
struction as applied in a Detroit plant, 
one of the largest in the world, is 
clearly shown in the ac- 
companying illustration. 
The body material is 
aluminum, which is bent 
onto the frame as shown. 



MAY COOK FOODS 
WITH HOT AIR 

During a recent con- 
vention of bakers in Lon- 
don an apparatus was 
demonstrated which util- 
izes superheated air for 
cooking purposes. The 
steam of an ordinary 
kitchen boiler is conveyed 
in pipes to the super- 
heater, where in a series 
of coils above a coke fire, its tempera- 
ture is raised to 1,000 deg. F. with- 
out increasing the pressure. Passed 
through the hollow' rods of a griller, 
the air quickly raises the metal to the 
same temperature as itself, and then 
anything can be cooked from a steak 
to biscuits. 

The inventor believes that the 
kitchen of the future will have no blaz- 
ing fire, and that everything will be 
cooked by the turn of a valve admit- 
ting the heated air, The air, after pass- 
ing through the hollow grillers, can be 
further utilized for heating rooms. 





SPECIAL CARS FOR SUGAR CANl£ 



Fifty specially constructed cars have been shipped to Peru by an American car concern for the transportation of 
BUfftif cane. Bulkheads, 5 in. thick, are spaced 5H ft- opart to facilitate the unloading, and are plated with ^-in. 
steel on each aide, 
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COMBINED SHUNTING LOCO- 
MOTIVE AND CRANE 

A locomotive designed for shunting 
work and provided with an eight-ton 
lifting and sluing crane is being built 
by a British firm. The crane 
is carried on a table erected 
over the boiler, immediately 
in front of the firebox, and 
is arranged to swing dear 
of all mountings. A wind- 
ing barrel, supported be- 
tween the sides of the crane 
jib, is driven by means of a 
single-purchase gearing 
from a vertical shaft, pass- 
ing up through the center of 
the crane table. Power for 
this shaft is provided by a 
two-cylinder hoisting en- 
gine, carried astride the 
boiler immediately in front of the crane. 
The two-cylinder vertical sluing engine 
is placed between the cab front and the 
crane table* 

The feature of the outfit is the suc- 
cessful provision of sufficient stability 
to raise a weight of eight tons at a 
radius of only 26 ft., while preserving 
the essential characteristics, such as the 
closely coupled wheels, of a shunting 
engine. 



U. S, PRINTER’S TYPE WOULD 
ENCIRCLE WORLD 

More than 3,000 tons of type metal 
were used in composition at the Gov- 
ernment Printing Office during the 
past year. If this type were laid end 
to end it would reach 31,000 miles. 
Composed in the regulation document 
page of 10-point type, it would be more 
than 380,000 pages. One hundred and 
two 30-ton cars would be required to 
remove the year's supply of metal* An 
average of 11,500 galleys of type await 
return to the various government de- 
partments. While about 4,000 arc un- 
dergoing the usual routine of assem- 
bling, correction, and composition, 
38,000 document pages are in hand 
'partially completed. 



SPOUTING WELL STARTLES 
FLORIDA TOWN 

An intermittent, spouting, geyser- 
like stream of water that suddenly com- 
menced to issue from a well on the 



Eiglit*Top Crane or Shunting Locomotive 

edge of a lake, ascending sometimes 
to a height of 30 ft., startled the citi- 
zens of Orlando, Florida, recently* 
State Geologist E, H* Sellards, after 
careful examination, believes the gey- 
ser-like actions of the well were caused 
by compression of air which entered 
the mouth of the well with the water 
from the lake. He pointed out that 
the top of the well, which is 260 ft. 
deep and 12 ft. in diameter, was a few 
inches below the level of the water in 
the lake and received water at only 
about one-half its capacity, This 
meant that a large amount of air was 
taken into the well with the w T ater, 
which evidently escaped into a chamber 
along the side or at the bottom. The 
air is forced into this chamber under 
pressure, until the pressure ultimately 
becomes so great that the air rushes 
out with considerable force carrying a 
column of water with it, The spout- 
ing occurs at intervals of about five 
minutes. 



C Taxicabs have been introduced in 
Singapore, a rate of 40 cents, Straits 
currency, per hour being charged. This 
is about 24 cents, U. S> currency. Sing- 
apore money values fluctuate with the 
price of silver, the Straits dollar being 
worth about $0.60, U, S* currency. 
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AUTOMATIC AIR AND STEAM 
COUPLER 

An automatic coupler, which is at- 
tached underneath the car coupler, and 
connects the air-brake hose, steam line, 



Ont. These sections arc 24 ft. long 
and 5*/; ft. in diameter and weigh IT 
tons each. They have steel flanges at 
the ends and arc bolted together. 

Toronto's sewage-disposal plant, 
which will be completed in 1911 at a 




Coupler Devised to 



and signal has just been invented by a 
Portland, Ore,, engineer. The uncoup- 
ling is accomplished by the pulling of 
the cars apart. All parts such as valves, 
spring, pipes, etc., are of standard size 
and such as arc now being used by the 
railroads. It can be used with the 
standard car coupling, 

A number of automatic coupling de- 
vices have been invented, but, accord- 
ing to the Interstate Commerce 
Commission, none of them has proved 
sufficiently practical for general utiliza- 
tion. The list of railroad employes 
killed and injured every year through 
the necessity of getting between cars 
to make connections is large. 



SEVENTEEN-TON CONCRETE 
PIPE SECTIONS 

What are said to be the largest sec- 
tions of concrete pipe ever made are 
being used in the construction of a 
sewage-disposal plant for Toronto, 




Largest Concrete Pipe Sections Ever Made 




Prevent Acrid enU 



cost of $2,100,000, will take care of the 
sewage now poured into the bay at the 
rate of 30,000,000 gal. per day. The 
work, which was started last year, in- 
cludes 11 miles of sewer and a disposal 
plant consisting of 34 settling basins 
having a capacity of from 40,000,000 to 
00,000,000 gal. per day. 



JAPAN FACES PROBLEM IN 
FORMING AN ALPHABET 

The matter of adopting a new form 
of written language is agitating the 
scholars and business men of Japan, 
and a number of proposals have been 
made that would simplify the present 
system of symbol writing that has been 
handed down to the present-day japa- 
nese from their forefathers of thou- 
sands of years ago. The most favorable 
proposition yet received is for the for- 
mation of an alphabet of 47 letters 
which will include all the Roman char- 
acters, a number of Russian and a few 
original ones. At present, the ideo- 
graphic system of writing, made up of 
symbols inherited from the Chinese 
and Koreans from whom the Japanese 
obtained their early civilization, still 
prevails. In the eighth or ninth centu- 
ries there was added to these forms 
another system of writing known as 
‘TvanaT which represents the sounds 
of which a word is composed rather 
than a whole w p ord or phrase as- is the 
case with the Chinese. Almost all 
Japanese books are printed in a mix- 
ture of Chinese and Kana. According 
to this system each individual w r ord 
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lias its separate sign. Most characters 
are obtained by means of combination, 
the chief element being termed a A< radi- 
cal/’ because it gives a clew to the 
signification of the whole. It is much 
as if, having in English special hier- 
oglyphic signs for such easy, every- 
day words as “tree,” “house” and 
“box / 7 we were to represent boxwood 
by a combination of the sign for “tree " 
and the sign for “box,” and a box at 
the opera by a combination of “house” 
and “box.” 

The adoption of new symbols does 
not carry with it any reconstruction of 
the language itself. 



MONORAIL CAR WRECKS AN 
AUTOMOBILE 

A collision between a monorail car 
and an automobile, which took place 
in New York recently, wrecked the 
auto without damaging the can A 
curious feature of the occurrence was 
that the operation of the car line had 
been discontinued because of accidents 
in the past, and at this time a series of 
tests was in progress to demonstrate 
that sufficient precautions had been 
taken to avoid accidents in the future. 
The automobile, which had two occu- 
pants, was running across the track 



SELF-ILLUMINATING PENCIL 



An electrically lighted pencil for 




persons whu sometimes have to write 
in the dark is one of the latest novel- 
ties in writing implements- The holder 
of the lead is provided with a source of 
electric supply and a tiny bulb, which 
throws a circle 
of light on the 
paper around 
the point. 

The pencil is 
adapted for the 
use of physi- 
cians, news- 
paper men, 
policemen, and 
for workers in 



other branches of industry who find it 
at times necessary to make notes while 
on the street at night or in darkened 
rooms. 



HYDRAULIC BRAKES FOR 
AUTOMOBILES 

An English method of applying 
brakes to all four automobile wheels 
by means of hydraulic pressure is 
shown in the accompanying sketch. 
When the device is operated, pressure 
is conveyed through the tubes leading 
from the fluid reservoir to the ram 
cylinders, and by acting on the toggle 





Diagram of Hydraulic Auto Brakes 



when the car crashed into it. The connections between the ram cylinders 
sharp steel point of the car pierced the and the ends of the brake shoes, ex- 
tonneau. # pa nds the latter. 



so 
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IMPROVED WATCHMAKER'S 
EYEGLASS 

A mere shake of the head changes 
this improved eyeglass for watchmak- 
ers from a single 
to a double lens. 
When only one 
lens is needed, the 
secondary lens is 
held in a slide ex- 
tending out from 
the loop, and a 
shake of the head, as before mentioned, 
is sufficient to cause it to slide into the 
loop, when its service is required. 



PHILIPPINE WOODS FOR THE 

CHINESE EMPEROR’S TOMB 

The tomb of the late Emperor of 
China will be built largely of hard 
woods from the Philippine Islands* 
Orders have recently been placed with 
a Manila lumber firm for 50,000 ft. of 
Philippine walnut, narra and lumbayo. 
The framing timbers of the mausoleum 
will be made of the walnut, giant trees 
on the island of Mindanao having been 



are to be used for the interior finish- 
ing. Narra is said to he the most beau- 
tiful hard wood in the world* It is of 
the same quality and texture as South 
American mahogany, but is a reddish 
brown in color and takes a brilliant 
polish* 



BLIND COUPLE AS TELEPHONE 
OPERATORS 

A telephone exchange at Blootning- 
ville, Ohio, is conducted by two opera- 
tors who arc totally blind. The blind 
operators have been in charge of the 
switchboard almost a year and during 
that time there have been practically 
no complaints of the service given 
by them* The switchboard they use 
is of the ordinary type, with the addi- 
tion of a bar that is attached below 
each row of drops, on which are raised 
figures which the blind operators touch 
to determine the numbers and make 
connections. 



WALLS MADE DAMP-PROOF BY 
NEW PROCESS 





Making a Wall Damp Pto&f by Inserting Sheets of 
Pelt -Covered Lead 



selected for the purpose. Some of the 
timbers will be GO ft. long by 45 in. in 
diameter and will weigh 17 tons each. 
The narra, which is also known as 
"Philippine mahogany/* and lumbayo 



An English inventor has 
designed a machine and orig- 
inated a process for mak- 
ing old walls damp-proof 
which has become popular 
among British house owners* 
The walls can be treated 
without disturbing the occu- 
pants of the houses and very 
little debris results from the 
system. The machine cuts 
a half -inch seam through the 
wall near the foundation and 
into this opening sheets of 
lead covered with asphalt 
felt are inserted. The walls 
are then wedged and the 
seams filled with cement. 
The machine has been used 
in churches, houses, barracks 
and government offices, and has been 
found to work well in almost every 
case. The insulation used against 
dampness has given most satisfactory 
results. 
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it completely without causing near the 
trouble and dirt that painters, paper 




LIGHTWEIGHT ALL-STEEL 
PULLMAN CARS 

The first steel passen- 
ger ears were so heavy as 
to cause doubt in the 
minds of railroad motive- 
power and operating offi- 
cials as to their general 
practicability* 1> u t t li e 
weight has been gradually 
reduced without sacrifice 
in structural strength. 

The bodies of the new 
all-steel Pullman cars for 
the Pennsylvania system 
average 100,000 Jb. in 
weight, and the two trucks 
43,500 lb. Asa result, the 
total service weight is 
only from 13 to 15 per 
cent greater than that of the standard 
wooden sleeping-cars. 



WIRING OLD HOUSES 

Wiring old houses for electric lights 
does not demand the marring of wood- 
work and tearing up of floors, walls 
and ceilings. Instead, the electrician 
may enter the average house and wire 




Framing of an All-Steel Sleepi ri£-Ci r 

hangers, and carpenters arc responsi- 
ble for. 

It is done by a clever system of 
'fishing 1 ’ wires up and down through 
the walls by means of a thin steel tape 
called a ,+ snake. H ’ The wires usually 
enter a house through the basement. 
One electrician will probably take up 
a single board from the attic floor near 
the wall. Then he will insert the 
'snake” and wiggle it up and down 
until it finds a clear drop to the base- 
ment, where it will be caught by a 
second electrician, who will tic the 
wires to it and signal for them to be 
pulled up. In exactly the same man- 
ner, other wires are fished up and down 
the walls and under the floors to the 
little holes in the plaster where the 
fixtures are to be located. Sometimes 
it becomes necessary to remove a sec- 
tion of baseboard to fish the wires 
under hardwood floors to the fixture 
holes in the ceilings, or to take up a 
section of floor in a closet, but the 
“snake** always accomplishes its task. 



C The crossing policemen in Grand 
Rapids, Mich,, have been supplied with 
copies of the city telephone directory, 
which are placed in especially made 
boxes, furnished by the telephone com- 
pany and attached to its poles at each 
street corner* 
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ILLUMINATED ALBUM FOR 
COLOR PHOTOGRAPHS 

Photographs in color, made possible 
by the new col or- photography, cannot 
be printed on paper as can ordinary 
photographs, but are transparencies 



Device for Shu wing CoIdf Photographs 



which must be held up before the 
before the subjects can be seen, 
an ingenious arrangement of double 
leaves, a French inventor has devised 
an illuminated album by which such 
photographs may be examined with as 
much ease as ordinary photographs in 
an ordinary album. Two electric lamps: 
are placed in a glass-covered box. and 
the double leaves containing the photo- 
graphs arc placed in turn over this 
glass. 



THIEVES DECEIVE POLICE 
WITH DUMMY SAFE 

Ingenious English thieves recently 
removed a safe from a branch post 
office, leaving a dummy in its place so 
that the absence of the real article 
would attract no particular attention 
from the police who were watching 
the building. The real safe was re- 
moved Saturday evening from the well 
lighted room in which it was kept and 
the robbery was not discovered until 
Monday morning when the manager of 
the office, who was also proprietor of 
the business establishment in which 
the post office branch was located, 
opened bis store. The dummy was 
made of wood and canvas and was an 
exact reproduction of i he real safe. 
The latter was found in the basement 
of the building where it was rifled by 
the thieves bv blowing out the back. 



WHEEL-DRIVEN AUTO JACK 

Among the numerous automobile 
accessories adapted to relieve the auto- 
i.st of much of his hard labor is an air- 
pump which derives its power from 
one of the rear wheels by means of 
rollers. The wheel is backed upon the 
rollers, and these rollers operate the 
piston of the pump when the wheel 
revolves. The illustration shows this 
pump being used to raise the opposite 
wheel with a pneumatic jack. 



CUT HULL TO RESCUE MAN 
FROM DEATH 



Imprisoned for two hours in the 
stoke hole of a capsized steam dredge 
in Dover harbor, England, a stoker 
was rescued by cutting through the 
steel hull of the vessel, 
after the water had risen 
to the height of his neck. 
The man was unable to 
escape when the dredger 
turned turtle in a heavy 
storm hut made liis pres- 
ence known by rapping 
on the steel hull with a 
hammer, I le was jammed 
between the boiler and 
ne ship's side and both his legs were 
broken. As soon as he could be lo- 
cated the blacksmiths attached to the 
dredge cut a hole through the heavy 
steel plates that formed the hull and 
the imprisoned man was taken out* 



Making a Car Raise Itself 
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TWO 1911 AUTOMOBILE 
DESIGNS 

Two interesting designs in automo- 
bile-body construction for 101 1 arc 
shown in the accompanying illustra- 
tions* In one the wind shield is incor- 
porated on the body as part 
of the permanent construc- 
tion, The back of the body 
is of the familiar torpedo 
type. 

The other design shows a 
tendency to break away 
from the conventional 
straight sides, and the nec- 
essarily straight line of the 



LONDON USES 6,000 PUBLIC 
MOTOR VEHICLES 

Recent statistics show that almost 
6*000 taxicabs ply the streets of London 
in place of the 11,000 horse-drawn ve- 
hicles of which the city formerly 




Body with Ocean Liner Slero 




Wind Shield es Part of Body 



frame has been made use of with the 
required depth of door framing to ob- 
tain a pleasing curve of the body line. 
The hood extends well over the body 
to the level of the steering wheel. Un- 
like the usual type, this body is wider 
in front than in back, and the latter, in- 
stead of being of the torpedo type, has 
an overhang very much like that of 
an ocean liner. 

FISH-SCALING BRUSH 

In scaling fish 
with the ordinary 
knife or scraper, 
the scales fly in all 
d i r e c tions, but 
with this scaling 
brush, invented in 
France, the flying 
tendency of the 
scales is hindered. 
The brush is made of steel wire and is 
surrounded by a metal guard. 



boasted. Motor cabs of all 
kinds have practically taken 
the place of horse vehicles in 
the English capital. There 
are some 7,500 of the former 
in the city, of which almost 
6,000 belong to the public 
vehicle class. There arc 
several of the motor- cab 
companies and the competi- 
tion among them is keen. 
The vehicles are kept in 
good condition at all times 
and the average rate is eight pence per 
mile (about 16 cents). It is stated, 
however, that, owing to the demand 
for finer vehicles, the companies oper- 
ating them have found this rate in- 
sufficient. 



THIRD-CLASS SLEEPING CARS 
IN SWEDEN 

The Swedish State Railways have 
introduced third-class sleeping cars. 
These cars, first used on the route be- 
tween Stockholm and Mai mo, have six 
berths to a compartment, arranged in 
tiers of three, the berths being pro- 
vided with a mattress, blanket, and 
pillow slip. First and second-class 
sleepers are also provided. 



GA mushroom with a head 11 in. in 
diameter and a stalk 6 in. in diam- 
eter, the whole weighing 1 lb*, was 
found recently near Yverdon, France. 
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Making n Concrete Block 
Embankment 



EMBANKMENTS 
OF WIRED 




Shape of the Blocks 



Stringing the Rlotks on 
the Wires 



CONCRETE 

BLOCKS 



A unique method of concrete em- 
bankment construction, in which the 
concrete blocks are strung on wires, 
has been successfully used on the 
River Yonne in France. The idea was 
originated by an Italian engineer* 

The bank of the river is first 
smoothed to a convenient slope, then 
the wires arc strung the proper distance 
apart,, fastened to a cable at the bot- 
tom, and to specially constructed 
frames at the top* Each frame* 10 ft. 
long and accommodating wires, is 
in reality a bench on which the con- 
crete blocks are placed and from which 
they arc slipped onto the wires. The 
sections of these benches are alter ^ 
nately painted red and white to elimi- 



nate error in stringing the blocks, 
which are made in two shapes and in- 
terlock. One shape is fed onto the 
wires fastened to the red sections of 
the frame and the other to the sections 
painted white. 

The form of the concrete blocks and 
the method of operation are shown in 
the illustrations* When the embank- 
ment is completed the frames are re- 
moved, and the wires twisted together 
and wound around piles which serve as 
anchors* The bottom is held down by 
its own weight. 

The concrete protecting curtain thus 
made for the slope of the River Yonne 
extended about 5 ft* below the water 
line. 



POINTLESS HATPINS 

A pointless hatpin with interchange- 
able heads has become popular in 
Paris. Having no point to protrude 
beyond the side of the hat, it is obvious 
that the pin will not endanger the eyes 
of other people. Each hatpin is in re- 
ality two pins with one head, the pin 
part sliding through a star-like fixture 
permanently attached to the hat* 
Heads of various designs are provided 
with each pin. 





Fig, | 








FiG 2 



Fig. 1. Structure of the New Hatpin — Flfj, 2 t The 
Holder-Fig:. 3, Manner of ArrtiPfflng In Hut 








IN COLLISION 

During: o recent aviation meet nt Milan, Italy, Capt. Dickson of the British army, In a Forman biplane, and M, 
Thomas, a Frenchman, in on Antoinette monoplane, collided In the air and crashed to the earth together. Both 
airmen were seriously injured. This was the first actual collision between airships. 
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METAL FROM FRENCH RUINS 

USED FOR CANAL MEDALS 

From old copper, tin and other 
metals found in the ruins of the build- 
ings and machinery, which were left 
by the French and mark their failure 
to build the Panama Canal, experts of 
the Philadelphia Mint 
have fash tuned handsome 
medals and bars to be dis- 
tributed among the em- 
ployes of the Isthmian 
C anal Commission as re- 
wards for faithful service. 

Two years' continuous 
service makes an employe 
eligible to receive a medal, 
and each subsequent two 
years' service entitles him 
to a bar setting forth that 
fact. There are 1,035 
medals to be distributed and it is ex- 
pected that they will be given out with 
appropriate ceremonies next month, 

The medal was designed by Victor 
D. Brenner, the artist who made the 
design for the Lincoln penny* It is 
about the size of a silver dollar* The 
obverse side bears a relief portrait of 
the head and shoulders of former Pres- 
ident Roosevelt, the model for the 
work having been especially made at 
Oyster Bay during the last year of Mr, 
Roosevelts administration. It is 
unique in that it depicts the cx- Presi- 
dent without glasses. Around the edge 
of this side of the medal is the legend: 
‘'For Two Years' Continuous Service 
on the Panama Canal/’ The reverse 
side shows a bird’s-eye view of the 
Culebra Cut as it will appear in the 
finished canal, with steamers passing 
through. Above the horizon in deeply 
incised letters is Inscribed, “The Land 
Divided, the World United," Around 
the edge is inscribed “Presented by the 
President of the United States,” Be- 
low the Culebra Cut is the coat-of-arms 
of Panama, and under it a space is left 
for the name of the recipient. 

WIRELESS DIRECTORY 

With the publication of the govern- 
ment wireless telegraph directory, just 



out, sume idea is gained of the extent 
to which the wireless is now used. In 
tliis directory, perhaps the most exten- 
sive in existence, there are listed 1,520 
stations. This total includes shore 
stations and ships, but does not take 
inti/ consideration the battleships of 
foreign governments, nur are listed the 



hundreds of stations equipped and 
operated by amateurs. I lie directory 
is the work of the Bureau of Steam 
Engineering of the United States 
Navy, There are about 700 shore 
stations scattered about the globe; of 
this number 88 are cm the Atlantic and 
Gulf coast of the United States. 48 on 
the Great Lakes, 51 - in the Pacific coast 
and 16 In Alaska. 



POROUS TILE FOR SUB-IRRIGA- 
TION 

The porous tile designed for sub-irri- 
gation by an inventor of Austin, Texas, 
is attracting much attention, particu- 
larly in the Gulf coast region of T exas* 
Experienced irrigationists have long 
been practically united in the opinion 
that watering of the soil from beneath 
is far superior to the surface system of 
irrigation, but in the absence of any 
practical method of distributing the 
water into the ground, comparatively 
little progress has been made in that 
direction. The tile which the Texas 
man lias invented is of two kinds and 
the material used concrete. One is so 
east that the upper half is composed of 
pebbles* which are stuck together by a 
thin coating of cement, leaving pores 
between them through which the water 




The Panama Canal Service Medal 
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Porous 'Tile Used forSub-lrrle^lion 




readilv passes. The course of these 
pores is so tortuous, that roots or earth 
do not choke them and prevent the free 
distribution of the water into the soil 
The other type of tile is solid. A hole 
is made in it, either on the top or bot- 
tom, and into this hole is fitted a dif- 
fusion block, composed of the gravel 




Another Type of Porous Tile 

material and containing pores for the 
distribution of the water. It is claimed 
that this system of tiling also serves 
the purpose of drainage, when the soil 
contains an excess of moisture. 



EMBANKMENT RETAINED BY OLD CANAL BOATS 





CEAn automatic, coin-in- 
the-slot gasoline dispens- 
er> to be placed along 
country roads frequented 
bv automobiles, has been 
patented by a Dayton, 
Ohio, man. 



In straightening the 
right-of-way of an east- 
ern railroad, one section 
encroached upon the edge 
of a river, in one instance 
requiring a fill of more 
than GO ft. Time was not 
available to construct a 
rip- rap or other usual 
type of retaining wall, so 
old canal boats, worthless 
for any other purpose, 
were utilized. These boats 
were hauled up on the 
bank by means of wire 
cables at bow and stern. 



Canal Boats Moored into Position beside Railroad Tracks 



Covered with Sand and Rock to Form Part of Railroad Embankment 



When the sand fill had 
been carried out to a suf- 
ficient distance, the boats 
were buried under loads 
of sand and rock in order 
to give added stability to 
the work. 
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CONSTRUCTING THE WORLD’S 
LONGEST CANAL LOCK 

The longest canal lock in the world 
is now being constructed at the Soo. 
Its length will he 1.350 ft, and its width 
80 ft, with a depth of 21 'A ft over the 
miter sill at low-water stage. At 
present the Canadian lock across the 
river, measuring 900 by GO it., is the 
longest. The largest American lock 



now is the Foe, which is 100 ft. shorter 
than the Canadian, but 40 ft, wider. In 
the new, or Davis, lock, vessels will 
not he allowed to pass through lying 
side by side, but only end for end. 
winch will preclude many a chance for 
accident afforded by the other method, 
now used in the wider locks, 

A photograph of the lock pit shows 
the work being prosecuted at present. 
The contract calls for the removal of 
400,1)00 cu. yd., $50,000 of rock and 
1 50,000 of earth, of which about three- 



fourths have already been excavated. 
Jn the construction of the luck, about 
270,000 cu, yd, of concrete will he used. 
It is expected that the concrete work 
will be started next spring and the 
walls completed in two years, 

A few, weeks ago, work started on 
t lie tipper approach to the lock. This 
will be a mile long and cost more than 
the lock itself. The total cost of the 
undertaking is estimated at $0,00(1,000, 



(IThe enormous total of 2(51,400,000 “ 
000 tons is the estimate of the amount 
uf coal in the Illinois coal fields. This 
figure is the result of calculations 
based upon the area of the coal veins 
as determined bv the state statistician, 

C The German postal authorities are 
experimenting with an electric subter- 
ranean railway system for transporta- 
tion of mail from the railway stations 
to the pnst offices, small locomotives 
and cars being used. 




Present Appearance of Davis Lock Pit 
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A Live Gome of Cbe&s 



PLAYING CHESS WITH HUMAN 
CHESSMEN 

A strange game of Japanese chess, 
played with living men instead of ordi- 
nary chessmen* drew much attention 
at Osaka recently. Each man, wearing 
a white cap and gown, marked with the 
symbol of a chessman, took his proper 
place on a huge platform or board, and 
moved at the command of the two ex- 
pert players matched against each 
other. The game was in progress for 
three days. Moves lti chess require 
deep study, and many hours often 
elapse between, so the strain on the 
human chessmen while waiting for 
something to happen may be imagined. 



REFRIGERATED CASINGS FOR 
CHOCOLATE COOLING 

Refrigeration as an aid in chocolate 
manufacture is used by a candy fac- 
tory in Tiffin, Ohio. In the making 
of chocolate drops and other forms of 
chocolate-coated candies, the candy is 
dipped into warm liquid chocolate, and, 
to cool, requires a temperature of less 
than 73 deg* 

In most factories, such temperatures 
are obtained by insulating the entire 
dipping room, but In the process 



adopted by the Tiffin factory, the choc- 
olates are cooled in closed cases, into 
which refrigerated air is forced. The 
chocolates are placed on trays, which 
are slid into the refrigerating cases at 
the bottom. There the trays are raised 
upward by spring-actuated catches and 
a treadle, until the case is filled to Its 
capacity* 



Chocolate Coolirtgr Cases 
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SELF-LUBRICATING HUB 

* 

A device, by means of which oil may 
replace grease in the lubrication of 
wagon and carriage wheels, has been 
brought out by a Seattle concern in the 

form of a self- 
lubricating hub. 
The wheel box 
has the exterior 
appearance of thq 
usual type, but on 
the inner surface, 
in the middle of 
the wheel, is a 
groove or chan- 
nel, in which 
wool packing is placed. This channel 
provides a reservoir for ordinary ma- 
chine oil, and distributes it to the bear- 
ing surface as required. A small oil 
ht de runs from the outside of the hub 
to the inside, through which common 
machine oil is supplied by means of 
an ordinary oil can. A small groove 
around the inside of the box, near the 
inner end, is fitted with a felt ring, 
which prevents the entrance of dirt and 
grit 

the ordinary method of raising the 
vehicle on a jack, one wheel at a lame, 
removing the wheel, applying the 
grease, and replacing the wheel, all of 
which takes considerable time and 
patience, is made unnecessary by this 
invention. 



UNITED STATES MAY LEAD 
WORLD IN CERAMIC ART 

That there is a possibility of the 
United States leading in the excellence 
of ceramic production is the opinion of 
M. Taxile Boat, the eminent ceramist 
of Sevres, France. 

,L American clays arc excellent for 
the work,” savs M. Boat, * l atid I con- 
fess that seldom has the cradle of the 
arts been guarded better by the good 
fairies than in this country, for one of 
the finest kaolin clays of the world lias 
been found in Texas. It has given us 
the most unexpected results in the way 
of whiteness, translucency and plas- 



ticity. Jt permits us to produce large 
vases, at least as thin as egg shells, 
directly from the wheel. To my sur- 
prise, this clay is to an extent trans- 
lucent even before it is baked, and 
when it comes out of the kilns it is as 
beautiful as the finest Chinese porce- 
lains, so that it takes rank with the 
most beautiful material of Sevres, 
Copenhagen, etc. Nevada also has ka- 
olin just as wonderful as that found in 
T exasT 



CALIFORNIA TRACKLESS 
TROLLEY 

A trackless trolley line is now In op- 
eration in Laurel Canon, California, 
running between the Los Angeles Pa- 
cific Railway at the mouth of the canon, 
and Bungalowland, a new settlement a 
mile and a half distant, near the 
Canon's head. 

The overhead wires and their sup- 
ports look much like those of an ordi- 
nary electric railway , but two wires arc 




Trackless Trolley Car 
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required instead of one. Two trolleys 
are used, and these are so arranged that 
the ear has a latitude of 11 ft. on either 
side of the road, thus making it pos- 
sible to turn out for any passing vehicle 
without breaking the connection. 



PORTABLE ELECTRIC LIGHT 

A flexible -wire* portable electric- 
light fixture, provided with a reel of 
the type used for flexible steel meas- 
ures, lias been patented. The reel con- 
tains about 13 ft. of lamp cord, and the 
central portion of the reel case has a 
lamp socket on one side and a crank 
for winding the cord on the other. The 
provision of the reel makes the flexible 
wire connection adjustable to any 
length and takes care of the surplus 
wire in a neat, compact manner. 




Method of Attaching 



NEW SWIVEL VISE 

A vise that will grasp pieces of work 
too long and awkward for the ordinary 
vise is here illustrated. It is so de- 
signed that it may be fixed at an angle 
instead of having 
to remain in the 
upright position of 
the ordinary vise, 

Consequently the 
screw and the 
bottom part are 
out of the way of 
the work, A sec- 
ond important 
feature is that the outside jaw can be 
turned on a ball-and-socket joint by re- 
moving the pin shown just below the 
handle. This turning jaw makes pos- 
sible the holding of taper work. 



LONGEST SUBMARINE CABLE 
IN THE WORLD 

The longest stretch of submarine 
cable on earth connects Fanning Island 
in the South Pacific* with Vancouver 
Island on the coast of British Colum- 
bia, a distance of 4,000 miles, and forms 
a part of the recently completed all- 
British cable from London to Australia 
and New Zealand. The company con- 
trolling the line is now able to send 
messages direct with but one re-trans- 
mission, from Montreal to Fanning 
Island. Thence messages are sent on 
to Suva* in the Fiji Islands, and from 
there to Norfolk Island, where the mes- 
sages for Australia are sent to Bris- 
bane and those for New Zealand to 
Doubtless Bay, The new cable reduces 
the time for the transmission of dis- 
patches 13 minutes. It is now proposed 
to build a government cable across the 
Atlantic and thus have the British em- 
pire bound together by a globe-circling 
girdle of cables. 



din deciding bagpipe competitions in 
Scotland, the judges have resorted to 
the use of a three-sided roofless shed, 
in which they sit with their backs to 
the competitors so that they can hear 
but not see them, 





PENNSYLVANIA STATE MEMORIAL AT GETTYSBURG 
AN imposing tribute to the memory of the sons of the Keystone State who fell on the battlefield. 
“ Erected at a cost of $140,000, it is the most elaborate monument at Gettysburg. The name of 
every Pennsylvanian who fought in the battle is recorded on tablets of bronze at the base of the 
memorial. Its total height is 108 ft- T and the "Angel of Victory.” surmounting the monument, is 
20 ft., 5 in. high. 
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Ctaas in Mechanical Drawing in Westinghouae Training School 

/ 

Training Young Mechanics in Versatility 



By HARTLEY M. PHELPS 



T HE industrial establishments of 
the United States are suffering 
from a lack of trained, skilled me- 
chanics, Ever since the close of the 
Spanish- American war, which marks 
tli e beginning of a period of phe- 
nomenal growth and prosperity For this 
country, the number of machinists and 
other artisans has grown steadily less, 
proportionately to the demand, until 
tire problem now assumes a vital as- 
pect. 

Demand has outgrown supply, and 
to meet this situation, many large cor- 
porations, such as railroads and steel 
and electrical manufacturing concerns 
have been forced to establish training 
schools in mechanics and open night 
schools where instruction under practi- 
cal men working in the shops is given 
young apprentices desirous of learning 
the various trades upon which these 
great industries are built. That these 
schools are thoroughly practical is at- 
tested by the .fact that the learners arc 
paid for their time, thus enabling poor 
hoys to master a trade: something that 



would be next to impossible did they 
not receive their bread and butter wage 
while learning. Among the leading 
corporations to establish such schools 
are the Baldwin Locomotive Works, 
the New York Central lines, the Penn- 
sylvania railroad, the Northern Pacific 
railroad, the Westmghouse Electrical 
and Manufacturing company, the 
American Foundry and Machine com- 
pany and the Allis-Chalmers company. 
The officers of these companies say 
they were driven to this step by neces- 
sity. They point out that there are few 
'‘secondary" technical training schools 
in the United States, schools that train 
the subordinates on whose efficiency 
industrial supremacy rests. While the 
country has an abundance of technical 
colleges and universities of the first 
class, graduating leaders in industry 
such as engineers, it is woefully behind 
such nations as Germany where fine 
technical schools for the subordinate 
man are to be found in every part of 
the empire. And, parenthetically it 
may be observed, the extraordinary 
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Appr-cntieea in tile Machine Shops 



commercial development and pros- 
perity of Germany in the last decade 
is due to just these schools — and others 
—which turn out every year an army 
of highly trained workers* l>ut in Ger- 
many, and in fact all over Europe, the 
product of such institutions is a “ma- 
chine specialist, ' a man who has been 
educated in one restricted branch of 
the machinist's trade, for instance, and 
who can not, therefore, be transferred 
to another shop where a different 
branch of the work is carried on* In 
other words the foreign -trained me- 
chanic is not versatile. 

It is just this versatility in its work- 
men that the industrial establishment 
of America demands. The versatile 
employe is of more use and value both 
to his employer and to himself than a 
"machine specialist,'" When there is 
a rush of work in one particular shop, 
men from another can be transferred 
there, This precludes the employing 
of new men who may at the same time 
be "green " men, a process entailing 
loss to the company in money and time, 
not to mention the uncertainty of being 
able to procure such men when they 
are wanted. To break new men in is 
also expensive, particularly during a 
rush season, when orders must be 
gotten out on time. 

A representative of one of the great 
railroad systems entering' Pittsburg 
was asked by the writer why trained 
mechanics and tradesmen could not be 



gotten from the technical schools of 
this country, "The reason is two-fold,” 
he replied. "In the first place, our 
schools are not turning out enough of 
them and most of the men turned out 
have taken an engineering or other 
course that fits them to be leaders of 
industry. What we need are good, 
competent mechanics. We have found 
that tile graduates of the technical 
schools and trade schools, where such 
men as we need are trained* lack prac- 
tical knowledge of their trades. When 
they come to us, we have to teach them 
all over again. They are well grounded 
in theory but are not fitted to go into 
our machine shop and do the work as- 
signed them.” 

It is charged that the “machine spe- 
cialist” referred to lacks Initiative and 
ambition. His narrow training natu- 
rally produces this, and he does not 
aspire to become more than a mere me- 
chanic, a cog in the vast industrial ma- 
chine of which he Is a part. American 
employers want brains and an employe 
who can think and reason. They are 
looking for such men every day, and 
they are ready and willing to pay for 
their services in full proportion to their 
worth in the business. They want men 
who can adapt themselves to the vary- 
ing conditions of work and not trained 
soldiers who blindly execute orders. 

The Westinghouse Electrical and 
Manufacturing company has, at its 
mammoth works at East Pittsburg, 
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otic of the largest and most thoroughly- 
equipped training schools for workmen 
in the United States. More than 300 
men are taught by or more instruct- 
ors, every one of whom is either an 
officer of the company , the head of a 
technical department, or a foreman 
from one of the shops* There arc two 
divisions of the instruction, one for en- 
gineering graduates and the other for 
turn-technical men. The latter division 
has two departments : the apprentice- 
ship and the night school, attendance 
at the last-named being voluntary. 

In the apprenticeship department, 
systematic class instruction is given 
during working hours, the men being 
paid for their time. .V section of the 
shops equipped with the most modern 
appliances and machinery for learning 
the machinist's trade is set aside for 
this work. The instructors arc selected 
not only for their ability and their pro- 
ficiency in imparting knowledge, but 
for the real and wholesome interest 
they take in their young charges. The 
course embraces two years, the men 
going from machine to machine. The 
second year is spent in the shops under 
the care of the apprenticeship depart- 
ment, but nit under the direct super- 
vision of the shop instructors. The 
men are then transferred to whatever 
branch of work they seem best fitted 
to succeed in. 



The class work is comprised under 
two general heads ; shop arithmetic and 
mechanical drawing, each embracing 
general subjects such as shop problems, 
tool construction, shop organization 
and system, and the fundamental sci- 
ence of the subject itself. 

Tilt technical training is under the 
general supervision of the consulting 
engineer id the company. Besides the 
work set forth, the young men are 
taken on visits to other electrical and 
manufacturing plants so they may ob- 
tain knowledge at first-hand of differ- 
ent shop practices and, vice versa, men 
from other plants visit the Westing- 
house establishment. 

The night school is for men of more 
ambitious mind who wish a broader 
training, looking toward electrical and 
mechanical engineering. They are not 
■content with merely learning a trade. 
They do practical work in the shops, 
in the power-house, on the wire gang 
and along other hues. The course in- 
cludes mechanical drawing, mechanics, 
physics, theoretical and applied elec- 
tricity, chemistry, shop practice in 
wood and iron, steam engineering and 
other subjects. The instruction period 
embraces three hours, three times a 
week. For the purpose of enabling 
men of ability but meager schooling 
to take advantage of these courses, 
the entrance qualifications are low. 




Shop Problem & srcsil Important Part of the Course 
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TACKLE FOR UNLOADING 
VAULT SECTIONS 

The 1,350 tons of armor plate in the 
great steel vault of the Carnegie Trust 
Co,, New York, which had to be de- 
livered in narrow, crowded streets* was 
successfully transferred from trucks to 




Unloading Vault Armor Plate 

basement by means of a wooden gal- 
lows frame set up as shown in the il- 
lustration* This work is ordinarily 
done by means of powerful hydraulic 
jacks, which lift the plate up and re- 
lease the truck, permitting the plate to 



be transferred to crib work, from 
which it is gradually and laboriously 
skidded into the cellar. 

The gallows frame, which w as about 
30 ft. high, was made of 10 by 10-in* 
vertical timbers about 15 ft, apart and 
a 10 by 13-in. cap. It was placed in an 
inclined position over the sidewalk and 
truck to be unloaded* the heels resting 
against the front wall of the building, 
and the overhanging cap being sus- 
tained by six-part manila tackles. 
These ropes were passed through the 
window openings of the offices rented 
by the contractors for the purpose* 
The gallows frame was rigged with 
three six-part wire tackles, operated 
by a hoisting engine* 

The average size of the armor plates 
was about 11 by 24 ft, weighing about 
48,000 lb. The largest piece handled 
was an 11 by 31' -ft. door frame, ft* 
thick, which weighed 30 tons. 



NEW TYPE OF SPRINGS AS 
PNEUMATIC TIRE 
SUBSTITUTE 

A new arrangement of automobile 
springs, designed by a former German 
army officer, is said to do away with 
the necessity for pneumatic tires. The 
inventor has shifted the point of elastic- 
ity, which ordinarily consists of metal 
plates under the body, to the axles of 
the wheels, by an ingenious angle lever 
system. 

The result, according to T. T. Albert. 
U. S, Consul at H runs wick, is astonish- 
ing. A machine so equipped rides 
smoothly over cobblestones, and bad 
roads of other types, as the jolts are 
not vertical, but move in a horizontal 
plane backward and forward. The ma^ 
chine can cross a pavement curbing 
without the occupants feeling a jolt, 
because the body does not rise, but 
draws under* 



(I Miss Margaret Graham, of Lud!ow\ 
Mass., has established a world's record 
for women by throwing a baseball 2f>3 
ft, 6 in* 
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Private Depository fpr Cremated Dead 

PRIVATE COLUMBARIUM 

A fine example of private columba- 
rium, which is the name given to a se- 
pulchral chamber with niches for hold- 
ing urns containing the ashes of the 
cremated dead, is here illustrated. Al- 
though til ere are now about 35 public 
columbaria in this country, it is said 
that there are no more than four or five 
built to receive the ashes of the mem- 
bers of an individual family. This col- 
umbarium is located in New York. 

On each side of the symbolic guard- 
ian figure are very plain bronze doors, 
which, when opened, reveal raarble- 
paneled doors inscribed with the names 
of those whose ashes are deposited 
within. 



TO CLEAN AND PRESERVE 
MARBLE AND STONE 

Several methods have been devised 
recently for cleaning and preserving 
marble and other stone exposed to the 
elements, except granite, the investiga- 
tions of the experimenters being in- 
spired by an attempt to secure a ma- 
terial that would save monuments and 
tombstones in cemeteries from disin- 
tegration, Ordinary soda lye, five per 
cent solution, has been found to be the 
best for the cleaning of marbles and 
other stones that might become dis- 
colored, Prof, F. P, Dunniiigton of the 
University of Virginia made a series nf 



tests of cleaning materials and found 
the ordinary household article to offer 
tile best solution of the difficulty. The 
lye is applied with a stiff brush and 
after being washed away, the stone is 
scrubbed with sand and water if 
necessary, 

I lie preservation of stones was found 
to be a more serious problem and sev- 
eral methods were tried before a satis- 
factory one was secured. Of those 
that gave the best results, one that in- 
volved the use of a cement filler and 
spar varnish is given the most favor- 
able report. One coat of waterproof 
cement filler — a thin varnish made by 
paint manufacturers — and two coats of 
spar varnish, applied evenly, were 
found to withstand the frosts of winter, 
both constituents of this preservative 
method are cheap. 



PRIMITIVE NAVIGATION 

The Indians of Southern Mexico, 
particularly in the State of Guerrero, 
still use a primitive raft for river trans- 
portation. It is made of light earthen 
jars (ollas) supported vertically by a. 
framework of reeds as shown *in the il- 
lustration. This raft is in very general 
use on the Balsas river, which flows 
into the Pacific ocean. 







; 



A Raft Made cf Jars and Reeds 





104 



POPULAR MECHANICS 




CAUSE OF ENGLAND'S GLOOMY 
SUMMER 

The Gulf stream, which controls 
England’s weather with a rule as au- 
tocratic as that of a monarch of old, 
is charged with serious misbehavior in 
providing that country with a gloomy 
instead of pleasant summer in the year 
1910, 

The warmer the sea. the more moist- 
ure is taken up by the atmosphere, 
with consequent precipitation on the 
neighboring land. During the past 12 
months the Gulf stream drift was un- 
commonly cool, hence the winds blow- 
ing from it were not as heavily charged 
with moisture as usual. As a result, 
the clouds which usually form over 
Ireland did not form until eastern 
England was reached, and the rain 
which ordinarily would have fallen in 
Ireland fell in England, 



LARGE ELECTRIC PLANT AT 

SOURCE OF FUEL SUPPLY 

Constructing a large electric gener- 
ating plant at the source of a fuel sup- 
ply instead of transporting the fuel to 
the location of the plant is the rather 
unique plan being carried out by a syn- 
dicate in Texas. The plant is to be 
erected in the center of a coal field at a 
point *15 miles above Laredo, Texas, on 
the Rio Grande, and the fuel will be 
coal screenings. 

The energy will be transmitted to 
Laredo, Cotulla and Carrizo Springs, 
in Texas : to a number of places in 
Mexico, including Monterey and Lam- 
pazos; will drive 110 miles of railway* 
part of which is now operated by steam, 
and may also be used for irrigation 
pumping for a distance of 100 miles 
along both sides of the Rio Grande, 
The initial installation will be rated at 
50*000 hp. 



GThe people of Cape Town fight the 
high cost of living by using penguins' 
eggs instead of hens’ eggs, 000,000 of 
them, coming from the Cape Colony 
Islands, being sold in Cape Town dur- 
ing the year. 
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Vjcw of Mountain Side before Blast — Cross Shows 
Where Charge was PJaced 



MONSTER BLAST TEARS OUT 
MOUNTAIN SIDE 

A charge of 1 2 Vi tons of dynamite 
and black powder which loosened 200,- 
000 carloads of day, recently tired at 
a cement plant in Frudo. California, is 
believed to be the biggest single blast 
ever exploded in this country. The 
concern operating the cement plant 
ran a tunnel 100 ft. into the side of a 
mountain and then worked lateral 
drifts, r.O ft. long, into the ends of which 
were set 54G cases of explosive. Elec- 
tric wires were run to each charge, and 
when the spark was flashed the entire 
side of the mountain seemed to rise 
and disintegrate. 



USE ARTESIAN-WELL BORERS 
TO HUNT TREASURE 



Artesian-well diggers arc now being 
employed in the search for the Spanish 




Crack* in Mountain Side, 1,000 Feet fronn Blast 




Mountain Side after the Bkst"Cress Indicates 
Cha^fn Tern by Explosion 



Armada’s treasure ship "Almirantc de 
Florencia* 1 which was sunk off Tober- 
mory, Scotland, in 1588, and has been 
the goal of treasure seekers ever since. 
No trace of the ship has ever been 
found, despite the many quests insti- 
tuted and the scientific apparatus that 
has been in use since 11)04, The 
“Pieces-of-Eight Syndicate " of London, 
which has been prosecuting the scarcli 
recently, has engaged the services of a 
corps of artesian - well borers, who are 
now making borings in the bottom of 
the bay. Already 60 boles from 35 to 
30 ft. deep have been sunk 15 ft, apart. 
It is estimated that an area of 1,000 sq* 
ft. has been searched without any sign 
so far of the lost treasure ship. The 
"cores'’ taken out of the borings are laid 
out and examined by the engineers in 
charge. At the first trace of wood 
found in these "cores," divers will be 
sent down to make further examin- 
ations. 




Opening; of 1 00- F oot TunmtJ into Mountain 
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NEW 

ARMY COOK 
WAGON 
FEEDS 

A BATTALION 



Complete Army Cook Wagon and Its Equipment 



A wagon in which the rations for 
troops can be cooked while an army 
is on the march and delivered within a 
few minutes after a halt has been or- 
dered, has been devised as the result of 
the researches of a board of army of- 
ficers, who were appointed by the 
United States War Department one 
year and a half ago to plan a perambu- 
lating kitchen which should meet the 
strictest field tests that could be im- 
posed upon it and would also satisfy all 
needs of an army on the march in ac- 
tual war times. 

Captain Frederick W. Stopford, post 
commissary of the Presidio at San 
Francisco, on whom fell the active 
work of devising the cook wagon, toiled 
unceasingly for a year and a half and 
it is under his direction that this most 
modern of army equipments has been 
perfected. 

The plan of Captain Stopford docs 



not contemplate the building of a new 
wagon with its consequent high cost* 
On the contrary, the ordinary carrier 
tor troops in the field, known com- 
monly as the ^escort wagon” drawn by 
two, four or six husky mules, is util- 
ised and requires no rebuilding. So 
compact is the arrangement of uten- 
sils, etc., that but one wagon is needed 
for a battalion of four companies, 450 
officers and men* For this same rea- 
son, the new wagon does not make any 
addition to the already long transporta- 
tion trains of troops in the fields* 

The army escort wagon is 43 in. wide 
by 9 ft, 6 in* long, and to accommodate 
the kitchen the sideboards are re- 
moved. At the front is placed the 
range, which is about 4 2 in* wide and 
about 4 ft. long, including the boiler, 
which goes under the driver's scat. On 
the range may be placed four aluminum 
boilers* sitting closely together and oc- 




Method of Packing Large Pans to Economize Spec* 



The Range, 18-GaL Boilers, and Oven Pan 
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cupying the entire top of the stove. 
Each of these boilers holds IS gab, 
while the boiler under the seat holds 
100 gal* Oven pans are also provided, 
each of which will hold 4 0 lb. o£ 
meat or bread, or they may be used on 
top of the stove as frying pans. At 
cither side of the wagon is a fireless 
cooking chest which may be used as 
a table* if desired, while boards at the 
back may be pithed out ami used as 



tables from which to serve the rations, 
each board being provided with a stout 
iron leg at one end, the other end rest- 
ing on the wagon. 

The cooking on the army wagon 
goes on from dawn to dark when the 
troops are on the march. Immediately 
after breakfast is served and before the 
wagons arc started in the morning, the 
vegetables are put in the boilers and 
started cooking. 



THE MAKING OF ARTS -CRAFTS LAMPS 



PART VI 



By JOHN D. ADAMS 



O F all the various forms 
of lamps, probably the 
cardboard lantern gives the 
greatest decorative effect in 
proportion to the amount of 
labor. As these lanterns may 
made in an almost endless variety 
of shapes, we will only describe two 
or three* after which the reader 
should be able without instruction 
to Vnake other forms to suit his own 
fancy. 

The material need not be very 
heavy. Four*pIy bristol board is 
almost heavy enough. Lay out the 
pattern for one of the sides on a 
piece of heavy, flat 
paper, and then cut 
it out with a sharp 
knife. Mark this 
pattern off on the 
cardboard sheet with 
a sharp pencil, shifting 
the pattern over one 
space and marking off 
again, until all four sides 
are drawn in a continu- 
ous row, as shown* Each 
section or side should 
have an extra strip along 
the bottom, for stiffen- 
ing, and a flap at the 
top* for making the con- 
nection with the slant- 
ing top. Before bending 
the framework, attach 
the colored paper, which 







Parlor or Den Lantern 



may be all of the same color, 
or of various colors in differ- 
ent openings. There are 
great possibilities for artistic 
combinations, and a little 
preliminary experimenting will not 
be amiss. The bends, which are in- 
dicated by the dotted lines, should 
all be made over the sharp edge of 
a table or board. Connect the first 
and last sections with glue or paper 
fasteners, covering the corner edge 
with passe-partout tape. Then bend 
the extra strips at the bottom in- 
ward, and connect them at each 
corner with a paper fastener. 

The top is made 
in the following 
'x manner: On a sec- 

ond piece of card- 
board draw a circle 
5% in. in diameter, 
and space off four chords 
of 7*/3 in* each* as 
shown. Cut out and 
bend the pattern into 
shape and connect the 
first and last sections* 
Finally, bend in the 
flaps at the top of each 
side of the lantern to an 
angle corresponding 
with the slope of the top, 
which is now fitted on. 
With one hand inside, 
put in three or more 
paper fasteners on each 
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CA map of the North American Con- 
tinent, 3a ft* wide by 15 ft. high, drawn 
on a scale of eight miles to the inch* 



CThe establishment of a crematorium 
on every ocean liner was advocated by 
the recent International Congress on 



showing all the railroads of the conn- Cremation at Brussels, as a means to 



try, has been made for the directors of 
the Missouri Pacific, 



avoid burial at sea of persons dying 
on ocean liners. 













Interior View of New Side-Entrance Trolley Car 

A SIDE^entrance trolley car is being tested on lines in Pennsylvania and Iowa and has so far been 
found to have several advantages over the old style car. The car has a motorman's platform 
in front, partitioned off from the body of the structure, but is entered by passengers from double 
doors placed in the center of each side. It is asserted that the car can be loaded and unloaded 
much more rapidly than the usual type + The cars so far put in service are 34 ft. long and can 
carry 44 passengers comfortably. 
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On the Pilot A Warm Ride on a Cold Day 



Across a PI a nit Between the Rods-Gritty and Perilous 



Under the Vestibule Doer 



Most Comfortable of All Free Rides 



The Blind Baggage Method & Favorite 
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On the Springs— ■& Risky Ride 



THE HOBO TOURIST EN ROUTE 

By F. J. SCHULTE 



T HE “Knight of the Road/* who 
recks not the manner of his going 
so long as lie goes without cost, has 
not been the least bit disturbed by tlie 
numerous improvements of the modern 
railroad car. A careful study of these 
vehicles of commerce by those who are 
afflicted with the "wanderlust ’ 7 has led 
to the discovery of several ingenious 
ways to avoid the payment of railway 
tariffs. Some of these are almost as 
comfortable as a seat in the coach, for 
which good money must be given up. 
Some are safe but decidedly uncom- 
fortable, and others can only be 
adopted by men who arc willing to 
take their lives in their hands every 
mile of the journey. 

These last are not lor the profes- 
sional wanderer. He knows enough 
about the construction of a railroad car 
to select a place for free travel that 
will be safe as well as cozy. Despite 
the efforts of the railroad companies 
to keep the hoboes from finding free 
riding accommodation in the hidden 




corners of the car, the deadheads con- 
trive to travel free and laugh at the 
efforts of the employes of the road to 
dislodge them and keep them off the 
trains. 

One of the officials of a leading 
American railroad furnished a number 
of illustrations showing exactly how 
the tramps, who are up-to-date and ac- 
complished in their profession, have 
reduced almost to a science the means 
of riding on trains, hidden from the 
sight of their enemies, the trainmen. 

The most comfortable riding place 
on a freight train is to be found on 
the coal trucks, those huge affairs that 
the trainmen call “battleships.” They 
are constructed, as can be seen in one 
of the illustrations on this page, with 
a cut-under at one end. This is the 
tramp's favorite traveling compart- 
ment, Not only is be effectively hid- 
den, but the projecting part of the 
truck overhead protects him to a cer- 
tain extent against rainstorms. In this 
snug hiding place, he can He full length 




Riding Between Cars— a Dangerous Perch 



A War of Getting into a Freight Car 
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with little fear of being thrown off, 
if he should fall asleep while the train 
is in motion. There are plenty of rods 
and uprights for the hobo to hold on 
to should the train lie traveling over a 
rough track. Two or three tramps can 
be accommodated in this cozy little 
den so that, if the hobo fancies com- 
pany* he can find room for it without 
overcrowding his retreat. 

But in bitterly cold weather this 
perch is tio longer inviting. Then, 
where does the hobo turn for warmth 
while riding to his unknown destina- 
tion? Why, to the pilot of the engine, 
called in more popular phraseology the 
“cow catcher/' although it is long 
since the days of its cow-catching 
utility. It will puzzle the ordinary 
traveler to understand how a man can 
find room to travel there. A glance at 
the picture illustrating this mode of 
travel will give the solution. He does 
not ride on the “catcher'* proper, hut 
on the upper part of the pilot, where 
the boiler thrusts its round body out 
over the base of the “catcher/* Here 
the tramp is not only safe from being 
thrown off but, warmed by the heat 
from the boiler, he is as snug and com- 
fortable as might be. There is, at a 
pinch, room for two men in this place, 
but that would be overcrowding it a 
little, and one is considered the limit 
by fastidious tramps. 

It seems almost incredible that any- 
one could travel in the position shown 
in the picture of a man bracing him- 
self between the tops of two cars, but 
two men recently rode from Pittsburg 
to Philadelphia in this manner. The 
advantage of this method of stealing a 
ride is that no trainman can see the 
rider, as he is perched above the door, 
out of sight. 

Fashions have changed a little in the 
ever popular “blind baggage * method 
of tramp travel. The “blind baggage" 
is the car used to convey valuable con- 
signments, such as bullion or money. 
It was formerly made with only one 
door. Now it lias two, but one is al- 
ways kept locked. This locked door 
is the one selected by the tramps for 
a ride in the way shown in another 



illustration. No one can see them 
while perched on the step. The only 
drawback to this perch is that sleep 
is out of the question. In that re- 
spect other methods of free travel are 
superior, but the “blind baggage” way 
has its points too, for a tramp is fairly 
safe from the disagreeable railroad 
hands. 

A gritty, disagreeable ride falls to 
the lot i d the tramp who lays a plank 
across the rods beneath the railroad 
car, in the manner shown in one of 
the pictures. The tramp who knows 
his business prepares a plank of the 
right length to reach from side to_ side 
of the car and then insures his safety 
while riding on this improvised plat- 
form by studding it on each side with 
nails that cling to the rods and keep 
the plank from sliding off when the 
train bumps. As said before, it is a 
most uncomfortable method of travel- 
ing from the viewpoint of the traveler 
who pays for his railroad accommoda- 
tion* but the free riders think it is not 
to be despised in fine weather. 

Riding the springs is another risky 
and uncomfortable hobo method of 
travel. The tramp rides immediately 
over the wheels and has only a pre- 
carious hold to the truck. He cannot 
release it for an instant, and once he 
has taken his place there, he must hold 
on as long as the train is in motion, 
or be dashed to death on the track. 

A much easier way of riding and 
one greatly in favor with the tramps, 
since the arrival of the vestibuled train, 
is to crawl under the doors of the cars 
and hide on the step. The tramp must 
be careful not to try this before the 
doors are closed, but once these have 
been shut and the train has started, he 
is sate from view unit] the next stop- 
ping place, when he must be ready to 
jump off and remain in the vicinity 
until the train starts again.. 

The manner of stealing a ride on a 
freight train in the conventional way 
is shown in one of the pictures. The 
tramp boards the train, scrambles 
along the roof of the freight car, leans 
over and slides back the door and then 
lowers himself into the interior. 
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An Interior view of the dump house with a loaded car 
ready to he discharged into the Steel hopper. The 
coal has come direct from the mines, and is about 
to start through tile cleaning and grading processes. 



The pit of the dump house* showing the dump hopper 
the top of which is Bhawn in the Other view, and fl 
section of the scraper conveyor. Tile hopper has a 
captivity often tons of coal. 



Cleaning and Grading Coal by Electricity 



The process uf cleaning and grading 
coal in an up-to-date, electrically oper- 
ated picking house, or tipple, is shown 
in the accompanying illustrations. 
< Operating at slow speed, this plant will 
handle 315 tons of coal per hour, and 
at highest speed will almost double 
this output* 

The coal* received from the mine in 
steel cars, is dumped into a steel hopper 
having a capacity of 10 tons. This 
hopper is provided with an automatic 
plate-feeding device operated by a 10- 
bp. motor, and is so arranged that the 
amount of coal discharged to the con- 
veyor may be varied as desired. The 
conveyor carries the coal to the 
screens, a distance of about 130 ft, 
t lie return chain passing up the in- 
cline at the top at a pitch of 4 Vi deg. 

Four sets of shaker-screens receive 
the coal from the conveyor, three of 
them placed end to end and forming 
a continuous line with the lump-pick- 



ing tables, while the fourth, for the 
nut coal, is located directly below the 
second screen* A 75-lip. motor sup- 
plies the shaking power, transmitted by 
belts to eccentric shafts. The slack 
and fine coal falls through to the slack 
bin while the mass is passing over 
the first screen. The lump coal is 
transferred from the second screen to 
the picking table through the third 
screen, which is a shaking chute. The 
coal dropping through the second 
screen falls into the fourth screen, the 
nut coal passing from it through the 
revolving screen to the nut-picking 
table. 

The picking tables are arranged 
about 2 ~ ft above the railroad tracks, 
so that the coal, after passing over the 
tables, may run down an incline into 
the cars* The adjustable loading 
booms are designed to reduce the 
breakage of coal, as it drops to the 
cars, to a minimum. 
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In This Illustration may be Seen Another Section uf ilie 
Scraper Conveyor Line, Shiowine the Return Chain 
at the Top, The Trough through "Which the Cord io 
Pushed Consists of Plunged. Steel > Tri-in, Thick. 




The End of the Shaker-Screens Which Receives Dis- 
charge from the Conveyor Line, No. 1, 2 and 3- 
Screens Form the Upper Section, with the Fourth 
Screen Directly UndrmrFtlh. These Screens Dis- 
charge to Tables, 




The Conveyor at Point of Discharge, with Coal Palling 
through to Screens- The Direct-Current Motor 
Which Drives the Conveyor is Shown at Right. 
Speed-Changing Gears are Shown in Foreground. 




The Coa] on This Nut-Picking Table is That Which Fell 
into the Fourth Screen in the Opposite Jlluatrati un- 
it had to Pass Through a Revolving Screen Before 
Reaching the Table. 
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Interior of Picking Houe-c with Lump-Picking Tabic in 
Foreground, The Egg- Pi citing Table is Shown at 
the Left, Roth Loading Boom a ore Down, Show- 
ing Method of Delivering Con] to Cnrs, 




Exterior View of Building in Which the Electrically 
Operated Devices Shown in Preceding I] lustrations 
fire Located, Cars arc ill Position to Receive the 
Different Grades of Cool 



The End of the Lump-Picking Table, Which is Termed 
the Adjustable Loading Room. Underneath ia 
Shown the Coal Cars* One of Which is to Position 
to Receive the Discharge, 
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BRAZILIAN WAR MUMMY 





It is an old and still surviving cus- 
tom among the Indians of the upper 

Amazon River 
basin to cut nflF 
the n 

fallen enemies, 
and to embalm 
and decorate 
them as troph- 
ies* The illus- 
tration shows 
such a head em- 
bellished w i t h 
feather pen- 
dants and other 
decorations. In 
lieu of glass 
eyes, the eye 
cavities are 
filled with the 
incisors of . a 
large amphibi- 
ous rodent. 

Grewsoiiit Embalmed Head TllC Strings 

that hang from the mouth arc intended 
to form a gag, which serves to prevent 
the soul of the departed warrior from 
opening the lips to insult its victor. 



SPANISH QUEEN'S MARBLE 
BATH IN A HOTEL 

A Paris hotel which is classed as one 
of the best in the world, boasts the 
possession of the identical marble bath- 
tub made for and used by the late 
Queen Isabella of Spain. The hotel 




The Late Queen Isabella 1 ? Bathtub as It Now Appears 
in a Paris Hotel 



is built on the site of an old palace 
that was long occupied by the Spanish 
diplomatic representatives in France 
and is fitted up in luxurious style. The 
Queen Isabella bathtub forms part of 
the equipment of one of the many 
private bath rooms. It is constructed 
entirely of marble and is beautifully 
carved. It is much higher than the or- 
dinary bathtub, its sides being at least 
-1 it, from the floor at either end and 
not more than a foot lower in the cen- 
ter where the bather is supposed to 
climb in* A high step is provided for 
the person seeking cleanliness. The 
high ends are formed by elaborately 
carved scrolls. The bath is provided 
with hot and cold water faucets* 



NEW TYPES OF ELECTRICAL 
HEATERS 

New types of electrical heaters for 
three purposes are shown in the 
accompanying illustrations* * The elec- 
tric curling-iron heater may be at- 
tached to the wall or used on a dress- 
ing-table* The nickel-plated casing is 
provided with four openings, the two 
outer ones being designed to hold the 
curling-irons when not in use. The 
two inner openings lead to the heating- 
chamber, where an automatic switch 
closes the circuit to the heating elc^ 
ment as soon as the iron is thrust in* 
The withdrawal of the iron automatic- 
ally cuts off the supply of energy* 

The portable buffet heater is de- 
signed for household use, and has a 
capacity of 3 qt. Filled with cold 
liquid, the first glassful can be drawn, 
steaming, in 45 seconds; a second 
glassful, 15 seconds later, and so on 
until the globe is emptied. 

The lavatory heater, permanently 
attached to the water supply as shown, 
is ingenious* The heating element 
consists not of wire, but of the water 
in the heater itself, through which cur- 
rent is passed by carbon-rod electrodes. 
These rods arc incased in a metallic 
cylinder through which the water 
flows, and are so arranged that there 
is an open circuit between them. The 
heater cannot become operative until 
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Lavatory Heater 



water enters the compartment, since 
the water itself forms the connecting 
link between the carbons. Thus cur- 
rent is only used while the water is 



running from the spigot below, and 
the switch operating the heater can be 
turned on all day without wasting 
current. 



A SIMPLE MAIL FLOAT 

By H, R. BENJAMIN 




On New Found 
Lake, N. H., as on 
nearly all other lakes, 
the mail is delivered by 
small steamers. It is 
placed in mail boxes 
supporte d on small 
floats, which are 
moored as near the 
s h o r e as the steamer 
can run. Many of these 
floats are not only un- 
sightly, but very liable 
to capsize in a storm. 

The writer has just 
made a mail float which 
is neat, exceptionally 




stable in rough 
weather, and very sim- 
ple and inexpensive to 
build. If consists of a 
good oil barrel, with a 
2-ft high tripod on one 
end and the mail box 
firmly attached to its 
top. The barrel w a s 
thoroughly tested to 
make sure that it was 
watertight, and after 
the tripod had been at- 
tached, the whole was 
painted a dark green. 
A large stone was fast- 
ened very close to the 




IIS 
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other end of the barrel to maintain it 
in an upright position. The method 
of attachment was as follows: The 

ends of a piece of rope about 4% ft 
long were fastened by means of staples 
to opposite sides of the barrel very 
near its lower end. Another rope was 
similarly affixed at right angles to the 
first taking care that both ropes hung 
very loosely and exactly alike. Where 
they crossed they were pulled through 
a brass ring, thus making two small 
loops the position of which could be 
adjusted by pulling the ropes through 
the ring in either direction. Through 
these loops w as passed a short rope to 
the other end of which the anchoring 
stone was attached. The arrangement 
is shown in the accompanying illustra- 
tion. 

To put the float in position, sound- 
ings were taken near the shore to find 
a suitable place, which was marked by 
sinking a small stone attached to a 
long cord and liehig a piece of wood 
at the upper end. Next, the anchoring 
stone was made fast to its rope and a 
piece of wood tied at the other end. 
The stone was rolled into shallow 
water and supported under the stern 
of a rowboat with a short piece of rope, 
Rv walking to the bow of the boat, the 
stern was made to rise sufficiently to 
lift the stone oft the ground, after 
which it was rowed out to place and 



to have the loops as nearly as possible 
under the center of the barrel. This 
stone was also carried beneath the boat 
in the same manner as the other, ex- 
cept that a separate short loop was at- 
tached to it and that it was supported 
from the boat with a rope passed 
through two pulley blocks* It was 
towed out to place and attached to 
the anchor rope. W hen lowered into 
place, the barrel was found to tilt, so 
it was again lifted, the ring pulled up 
to loosen the ropes, and the loops 
moved slightly to one side. After sev- 
eral adjustments it floated properly, 
and the lifting gear was unhooked. 

The finished float is so buoyant that 
a man's weight will not sink it. A 
lighted red lantern, firmly attached to 
the tripod, marks its position at night 
and prevents collision. 



A UNIQUE JEWELRY STORE 
IN SAN FRANCISCO 

San Francisco has a jewelry store 
that, while comparatively small, is 
notable for the elegance of its deco- 
rations and the elaborate scheme of 
illumination and methods of display. 
It is lighted by 1,800 electric lamps of 
from three to 33 can die power 

The stock and fixtures are valued at 
■$3,000,000, The fixtures alone costing 




A Converted Locomotive— The White Lines Show Old Front ^"Prairie Type,* 



the supporting rope cut, The stone $30,000, The store room is only 0.5 ft. 

to hold the barrel upright was then long and 19 ft. wide, but the walls be- 

^ttached as described, care being taken ing made of mirrors, it looks much 
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larger. There are eight mirrors on each 
side, one in the rear and three in the 
ceiling. 

The 15 beautiful oil paintings in the 
panels of the ceiling arc from the brush 
of the artist Elorado Tojetti, and the 



TURBINES DOUBLE CAPACITY 
OF SUBWAY POWER PLANT 

The means by which the capacity of 
the power plant of the New York sub- 
way was doubled to meet the require- 
ments of the greatly increased traffic 




Jewelry Store with Many Eli atraordi nary Features 



entire collection cost about $S0,00C. In 
the center of the ceiling is an art glass 
panel picture of the owner of the store. 
This picture is so arranged that the 
store-keeper's face is reflected in each 
show case* He had the pictures so 
placed as to remain a monument of his 
great work. It has been his life's am- 
bition to impress his likeness upon the 
minds of the thousands of people who 
visit the store. 

Visitors are especially interested in 
the paintings of Cleopatra, Queen Es- 
ther, Zaida, Diana and many others 
whose jewels and crowns are repre- 
sented by genuine diamonds and other 
precious stones. 



is of considerable interest. When the 
power plant was completed a few 
years ago its huge, compound recipro- 
cating engines were the largest in ex- 
istence. 

Instead of increasing the capacity of 
the plant by adding more such en- 
gines, low-pressure turbines have been 
installed to operate in connection with 
them, taking the steam from the low- 
pressure cylinders and utilizing the 
formerly wasted heat energy of the 
condenser water. As the result, it is 
now possible not only to run the en- 
gines at an economical water rate at 
their full overload, but the total out- 
put of each unit has been doubled. 
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AUTOMOBILE PROVIDED WITH 
ARM CHAIRS 



A slight change from the conven- 
tional in automobile interior furnishing 
is shown in the accompanying illustra- 




An Arm Ch-air in nn Automobile 



lion of the interior of a 25-hp. car. The 
forward seat in tlie limousine body of 
ordinary cars is replaced in this in- 
stance by two sumptuous arm chairs, 
either one of which can be removed to 
provide space for luggage. 



MACHINE SORTS DIAMONDS 

The story of the invention of the 
machine that has almost wholly super- 
seded the hand-sorting of diamonds in 
the African diamond fields, is intensely 
interesting. 

The hard diamond-studded earth 
lifted to the surface from the mines is 
spread over the ground to undergo the 
softening influence of heat and cold, 
for several months, after which it is 
shoveled into washing-machines, where 
the dirt is separated from the rough 
diamonds and other large mineral sub- 
stances. The mass of minerals remain- 
ing is known as “concentrates," and 
it was formerly necessary to go over 
this by hand and pick out the garnets 
and other foreign substances until 
nothing remained but the rough dia- 
monds. 

One day a young employe in one of 
the sorting- rooms happened to slightly 
raise a board on which a rough dia- 
mond and a garnet were lying, The 
garnet slipped off, but the diamond re- 



mained. This was worth investiga- 
tion, and he found a coating of grease 
on the board, which had retained the 
diamond, but not the garnet. He then 
p fo c u r e d a w 1 d e r b oa r d , coa te d one side 
with grease, and dumped a few hand- 
fuls of concentrates upon it. He found 
that by bolding the board in a slightly 
inclined position and vibrating it, all 
the concentrates except the diamonds 
moved to the lower end and fell off, 
while the diamonds remained in place. 

A short time later, he invented the 
machine that is now in almost univer- 
sal use in the Kimberly district. Much 
study was required to perfect the ap- 
paratus, but the young inventor 
brought it to complete success. 



HAIRPINS WOMEN LOSE AS 
THEY WALK THE STREETS 

Hairpins as a by-product of the 
womans club have not been given a 
very prominent place in the public re- 
citals of the benefits of such institu- 
tions but the gain to the janitors or 
scrubwomen must be enormous. This 
assertion is based on an investigation 
carried on in the streets. According to 
these figures, 2Q0 hairpins can be found 
in every 50 sq. yd. of pavement along 
which women pass in large numbers. 
At one place, in front of the show win- 
dow of a large dry goods establish- 
ment, an investigator picked up a hand- 




Hendful Qf Hairpins Picked Up In Front of a 
Show Window 



ful of these little necessaries of the 
toilet and on counting them found he 
had 254. 
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SHOP NOTES 



A Mud Gun 



The purpose of the mud gun, shown 
in the illustration, is to stop up i he tap- 
hole through which the iron pours 
when casting, it consists of a steam 
cylinder, a mud cylinder and a nozzle. 
The piston rod of the steam cylinder 
is fitted on its other end with a mud 
plunger, working in the mud cylinder. 
Steam is supplied, through a hose, to 
a four-way valve, from which it passes 
to either end of the cylinder. The 
whole machine is hung from a small 
jib crane, mounted on one of the col- 
umns of the furnace* 

When the desired quantity of metal 
lias been tapped, a signal is given and 
the hot-air blast is turned off* The 
gun, the mud cylinder and nozzle of 
which have been packed tightly with 
mud (moist fireclay), is swung into 
position over the “runner 1 or stream 
of iron, and the nozzle tilted downward 
and dipped into the iron ; a pair of 
hooks, mounted oil a shaft over the 
runners, engage the projections of the 
flanges between the nozzle and the 
mud cylinder, which is used to jam the 
nozzle forcibly into the tap hole. The 
operator then quickly turns the valve, 
and the plunger rams a slug of mud, 
3 ft. long aisd ti in. in diameter, into the 
hole. Another turn of the valve brings 
the plunger back. An assistant 
quickly throws three or four balls of 
mud into the opening in the top of the 
mud cylinder, and the operator rams 
another charge into place. This proc- 
ess sometimes has to be repeated 
until or 30 balls are rammed into 
the tap hole, and then the signal to 
turn on the blast is given. All this 
should be done as quickly as possible, 
for the heat is terrible and the length 
of time the blast is shut off is a matter 
of dollars and cents, as the furnace 
cools much faster than it heats up 
again. 



The work requires men who are 
strong and active and resourceful in 




Steam and Mud C^JiJidcrs 

an emergency. — Contributed by J. I, 
O'Brien, Buffalo, N. Y. 



Preventing Holes Worn in Stockings 
by Oxfords 

The wear on a stocking heel caused 
by the slipping up and down of the 
oxford or pump can he eliminated by 
cutting a piece of leather the shape of 
the heel and pasting it in the shoe, as 
shown in the illustration. The unfin- 
ished side of the leather must be next 
to the stocking. Pieces of leather the 
color of l he shoes can be bought at any 
leather- findings store for a few cents. 




If preferred, a piece of velvet may be 
used instead of the leather, — Contrib- 
uted by Kathrine D. Morse, Syracuse, 
New York. 







Recording the Amount of Coal Used 
in Steam Boilers 

In the plant where T am employed, 
we must keep a record of the quantity 
of coal we use in the steam boilers. 
The plan we adopted does not record 



Turning a Bit with a Valve Wheel 

One of our men was putting up 
shelving, and some holes had to be 
bored in the crosspieces which were 
only 15 in. apart. This space did not 

alio w the — — — - — - 

.use of a — 

brace and 

bit. But the 

man had evi- 'V 

d e n 1 1 y run "" I g ^ 

up against &/ 

such difficult ^ 

ties before, . _ t _- - 

for he had in ^ " ~ 

his kit a hand wheel from a %-in. valve 
with a tapered square hole which just 
fitted the tang of the bit. The wheel 



(I The lathe is not the place to knock 
a file to remove the filings, 



CAs a preventive against deteriora- 
tion and protection from moisture, 
new leather fan belts should be rubbed 
frequently with castor oil. 
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gave him enough leverage to drive the 
necessary holes through 1-in. pine 
boards about as easily as with a brace, 
—Contributed by A, R, Cunning, 
Staten Island, N. Y. 



Removing a Dent in an Automobile 
Fender 

A bad dent in an aluminum fender 
%vas taken out in this way: The 

fender was removed from the irons 
and laid on a piece of cloth which was 
spread on the floor to protect the var- 
nish against scratches. One of the 
rear wheels of the car. with the tire 
fully inflated, was then run back and 
forth on the concave side six or eight 
times. The car was next rolled off the 
fender, and the dent was found to have 
been removed without breaking the 
enamel. Small dents may he removed 




by laying a piece of wood on the sur- 
face to receive the blows and striking 
it with a hammer. — Contributed by 
Paul E, Wright, Twin Falls, Idaho. 



Elevating a Clothesline 

A clothesline which requires no prop, 
and yet can be raised out of the way 
after the clothes are hung on it, is 
shown in the accompanying sketch. 
It consists of three parts, two end 
ropes with rings and attachments as 
shown, the remaining part being the 
clothesline itself, preferably arranged 
with hooks at the ends so as to be 
easily removable. The supporting 
hooks are attached to walls or posts 
at cither end of the yard and the loops 
hung on them. 

The dotted lines show the Hue in a 
position convenient for hanging the 
clothes, and the other in an elevated 



position for drying. If necessary, an- 
other clothesline can be hooked into 




the extra rings. — Contributed by A. P, 
Connor, W ashington, D. C. 



Lever for Lifting Car Wheels on Axles 

Sometimes it is necessary to turn a 
pair of car wheels in the shop, and this 
is a difficult matter without some 
means of raising the flange of one 
wheel over the rail, A lever cut from 
an old piece of scrap hard wood, as 
shown in the sketch, will make the job 
easy* The hook is placed under the 
axle and the wheel is raised by pushing 
against the lever. As the height of 
axles varies, the lever should be made 




Lever for Raising Axle 



to fit the lowest, and a plank or board 
may be used under the lever to adjust 
it for higher axles— Contributed by 
Urban A. Towle, Portland. Me. 
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Extension Trusses 



A truss or horse, that can be taken 
apart quickly and lengthened, makes 
a handy scaffold for some kinds of 




Separable Shop Horse 



work, and especially for painting high 
picket fences. The crew can work on 
both sides at the same time. The 
sketch shows how each pair of legs is 
attached to a short block top, having 
two loops made of strap iron into 
which a long top piece can he inserted, 
— Contributed by W. A* Jacquythe, 
Richmond, Cal. 



Fastening Extension-Table Parts 
Together 

The extension dining-room table an- 
noyed us a great deal by pulling apart, 
as it was not provided with locking 




devices, 1 took two ordinary window 
fasteners and put them on the under 
side of the top, attaching one of the 
pieces on each side of the division. 



After pushing the table parts together, 
they are held closed by locking the 
fasteners. Extra leaves can be put in 
by turning the levers and unlocking 
the catches. — contributed by IT V. 
Showalter, Philadelphia, Pa. 



Bench Stop for Varied Thicknesses 

A good bench stop for holding thin 
or thick stock while dressing the sur- 
faces can be made from the back iron 
of an old plane. Cut a recess, about 
X A in* deep and the shape of the back 
iron, into the bench top. File teeth — 
about six to the inch — in the broad 
end of the back iron. Procure a piece 
of thin straight spring about I in. wide 
and .1 in, long; bore tn one end of it a 
hole as large as the hole in the back 
iron, and bend the other end in an up- 
ward curve. 

A large screw put through the holes 




in the back iron and spring and turned 
into the bench holds the stop in the 
depression cut in the top of the bench 
and makes a stop adjustable for thin 
or thick slock. It can be turned down 
far enough to be out of the way while 
other work is being done.— Contrib- 
uted by George Schell berg, Omaha, 
Nebraska. 



A Ball-Grip Self-Centering Drill 
Chuck 

The small chuck shown in the ac- 
companying sketch can be easily made 
by any one who has access to a screw- 
cutting lathe. As the diagrams show, 
three steel balls replace the usual 
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jaws, the halls fitting in guides con- 
sisting of radial holes drilled in the 
body of the chuck. The balls are 
closed on the tool to be held by the 
hollow sleeve, which is bored out with 
an internal taper, and screws on to the 
body of the chuck with a left-hand 
thread! When the drill to be held is 
pushed in, its end centers itself in the 
taper end of the hole and the balls 
grip it centrally when tightened up by 
the sleeve. 

It is important that the sleeve 
should he attached by a left-hand 
thread, as this makes the chuck self- 
tightening. Looking along the drill at 
the front end of the chuck it rotates, 
when slipping, in a clockwise direc- 
tion. This causes the balls to roll in 
the opposite direction, and to trans- 




mit a similar rotation* i. e., counter- 
clockwise* to the sleeve, which is 
thus tightened up. 

A sectional view through two of 
the balls is shown in Fig. ], and an 
end elevation from the front of the 
chuck in I r ig P 2. The size given Is lor 
holding drills up to A in., A-in- drills 
being the smallest it will hold. The 
balls are % in. in diameter, so they 
cannot fall out through the center 
hole. 

The holes for the balls should be 
carefully drilled and filed or scraped 
so that the backs of all the holes arc at 
the same distance from the front. 
This insures the proper centering of 
the drills. The chuck is improved by 
case-hardening the sleeve and ball 
guides, but this is not necessary. 



An Auxiliary Step for Cars 

Some railroads are attaching to their 
coaches an auxiliary step similar to 




the one shown in the accompanying 
sketch. This step does away with the 
familiar brakeman's ''stepping box,” 
which has always been more or less of 
a nuisance. The idea might easily and 
profitably be applied to trolley cars 
and other vehicles where a high step 
cannot be avoided and the stepping box 
is not available or desired. The step 
is fastened on the ( 'L ‘’-shaped brackets 
which slide hack in a groove when the 
step is reversed or folded back on to 
the second step.— Contributed by D. A. 
Hampson* Middletown, N. Y. 



Medicine Dropper 

Take a piece of wire a little more 
than twice as long as the bottle, double 
and twist it like a rope* then bend 
about 1 in. 
of one end 
to a right 
a n g 1 e , 

Place the 
other end 
in the bot- 
tle, tip the liquid well on the wire and 
it will drop steadily. This will only 
apply to liquids that do not act upon 
the metal, — “Contributed by R. H. 
Workman* Loud on vi lie, Ohio. 



(T Always make sure that calipers are 
properly set before using them. 
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Home-Made Sight-Feed for an Oil Cup 

The common set-feed oil cup can 
be easily changed to a sight-feed in 

t h e following 
manner: A short 
piece of pipe is 
threaded on the 
inside at one end 
to take the 
thread of the oil 
cup. The other 
end is threaded 
to fit the hole in 
the bearing to he 
oiled. An oval 
hole is c u t 
through the cen- 
ter of the pipe, 
as shown. A 
small brass pipe 
is fitted in the 
lower end of the 
oil cup. The 
parts are assembled as shown. — Con- 
tributed by C. C. Brabant, Alpena, 
Michigan. 



Exhaust Cut-Out Made from Pipe 
Fittings 

A very satisfactory cut-out valve 
may be made from an old tec pipe fit- 
ting in the following way : Take a 
tee fitting the size of the exhaust pipe 
and drill a %-m, hole in the center, 

o p p o - 
site the 
side open- 
ing* Turn 
a seat for 
the valve at 
a 45-deg. 
angle, as 
show n at 

A. Thread 
a rod and 
fit tlie nut 

B. Turn a 
disk, C, and 
thread it to 

screw on the stem, so that it will lock 
with the nut B. Place in position, as 
shown, and put on an open coil spring 
to keep the valve seated. Drill a 



Vft-m. hole in the stem and place a 
washer and pin to hold the spring in 
position. Cut the rod long enough to 
pass through the footboard, thread the 
upper end and turn on a round-headed 
nut taken from an old buggy top. 
This will serve as a head for the valve 
stem.— Contributed by J. N, Bagiev, 
Webber, Kan, 



An Indicator for the Lathe 

Obtain a piece of sheet steel and 
shape it as shown at A, Fig. 1. Drill 
a taper hole in the middle, and drill 
and tap a hole for a small machine 
screw at the narrow end. Make the 
pointer C of drill rod and screw it to 
the plate, Great care should be taken 
to make the small screw J a close fit, 
so as to insure an accurate reading, 

A ring, E, Fig. 3, is made with a slot 
in the top to receive the flat spring G f 
the extreme end of which should be 




twisted at a right angle. S he stud D 
is riveted to the sheet metal, so that 
the ring E turns easily. Connect the 
pointer with the ring with a piece of 
spring wire, F, which completes the 
instrument. The indicator can be 
changed from left to right, or right to 
left, by simply pushing the fiat spring 
G to the respective side. A suitable 
holder for use in the tool -post is shown 
at IT. — Contributed by Max Lange, 
Hartford, Conn, 



C Allow plenty of time for the under 
coats of paints to dry before varnish- 
ing and there will be no danger of 
stains showing after the job ts in 
service* 
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Handling Large Piston Rings 

In setting up an engine having a 
cylinder* 34 in. in diameter, considerable 
difficulty was caused by the springing 
out of the heavy piston rings so that 
the piston could not enter. The trouble 
was overcome by using a circular band 
of %-in, llat iron, about 1 in, wide, 
with right-angle pieces welded to its 
ends and drilled for a %-iu, bolt. By 
means of this device, the rings are 
drawn down tightly to the surface of 
the piston, so that it can be driven in 
easily. The circular band is driven up 
and loosened for a second ring, and if 
there are more than two rings, the 
process has to be repeated for each one. 
—Contributed by Sidney K. Eastwood, 
Detroit, Mich. 



Holding Screws for Slotting 



The little clamp shown in the 
sketch herewith was made by me 




Screw- Holding Clamp 



some years ago and I have found it 
very useful for holding screws. It 
consists of a piece of brass plate, 1 j in. 
thick, 1 in, wide and 3 in. long, with a 
spring bow soldered on one end to 
keep the pieces in place and allow them 
to separate. The holes, which are dif- 
ferent in size, should be drilled first 
and then a saw cut made through their 
centers. If you have to make a slot in 
the end of a setscrew, it can be cut by 
putting the screw in one of the holes 
and then clamping the plate in an or- 
dinary vise. The thread of the set- 
screw will not be damaged in the soft 
metal. It is the best thing for hold- 
ing nickel-plated or brass pipe when 
cutting threads, or anything round 
that must be handled with care. The 
plate should be annealed and the holes 
slightly countersunk— Contributed by 
Harold James, New York City. 



A Broom-Holder 




Take a length of old stove pipe and 
cut it to the shape shown in the illus- 
tration. The sides 
should be doubled 
over for stiffness 
and a center hole 
cut, %-in. larger 
than the diameter 
of the broom 
handle. Punch a 
hole at one side and 
fasten the device 
to the wall with a 
small staple. The 
handle of t li e 
broom is pushed 
through the hole, 
and its weight will 
keep the broom in 
the position where 
it is placed. — Contributed by Jas. F re- 
gard, Mount Boydges, Canada. 



Scale Indicator and Gauge 

An ordinary paper clip can be used 
as a scale indicator as shown jti Fig. X. 
The same clip can be used on a 
lumber rule as shown in Fig. 3, or on 
a yardstick when gauging materials as 
in Fig. 3. The clip is clamped over 




Clamps on Rules 



the rule the same as over papers.— 
Contributed by James M. Katie, 
Doylestown, Fa. 



C A tool for turning steel will not do 
for brass. 
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Dry Concrete Floor for Stalls 

The method of constructing concrete 
doors for barn stalls which is shown 
in the illustration will overcome the 




Cement Stall Floor 



prejudice against this style of floor, as 
the channels will carry the water to 
the gutter easily and quickly, thus 
keeping the bedding perfectly dry at 
all times. 

The floor is laid in the usual man- 
ner, with a proper slant toward the 
gutter. W hen finishing the top of the 
concrete, a straightedge is laid from 
glitter to manger and with the point 
of a trowel, grooves or channels arc cut 
the entire length. These should be 3 
in. apart and not over % in. deep. 
W ith such a depth there will be no 
danger that a sharp-shod animal might 
wrench a limb bv catching the shoe- 
calks in the grooves when turning 
around. This floor will give the ani- 
mals greater comfort and save much 
labor in grooming them. — Contributed 
by A. A, Houghton. North ville, Mich. 



Trapping Insects for a Collection 

Wishing to catch specimens of in- 
sects that frequent the night air, J de- 
vised the following arrangement to 
that end : Upon a high support I 
placed a shallow plate almost filled 



with glycerine. About 2 ft. above this 
1 suspended an electric light. Insects 
attracted by the light were decoyed to 
the white plate and entangled in the 
glycerine. Many hundreds of different 
“bugs’’ were caught in this way in a 
few hours. The arc light is best suited 
for the purpose. 

Night-flying birds can be caught in 
this manner by using a 2 by 5-ft. board, 
painted white and placed on a high 
pole. The bird will be attracted by the 
white board just as by a lit up 
window in a dark wall, and rush to- 
ward It with increasing speed. When 
striking the board, it falls half stunned 
to the ground and can be easily cap- 
tured. It is surprising what great va- 
riety of uncommon birds and insects 
frequent the night air, and the col- 
lector will be able to make many an in- 
teresting addition to his store by using 
this method, — Contributed by Loren 
Ward, Des Moines, Iowa. 



Protecting the Edge of a Workbench 

It is very handy for the home me- 
chanic to use the bench edge as a sup- 
port for holding a block while counter- 
sinking or boring a hole, but the bench 
edge becomes badly damaged by the 
point of the bit or countersink, and a 
handy device to protect the bench 
edge should therefore be welcome. 
Such a device is shown in Fig, 1 and 




Fig. 2 



Figj 
Bench Protector 



c an be made from two blocks of wood, 
nailed together at right angles. Two 
small brads or nails are driven through 
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the back edge of tite horizontal block 
(A, Fig - . 5) to keep the piece from 
slipping off the bench top, — Contribu- 
ted by Chester Purdy, Ghent, O. 



A Cooking-Ventilator 

This ventilator is made of an old, 
large frying-pan- — even one that is 
ready to lie thrown away will do-— by 
cutting out tiie bottom, as shown in the 
sketch, leaving four lugs. These lugs 
are bent up inside, the ventilator 
placed on the Stove, the frying-pan 




placed inside and the cover put on. 
When cooking steak or onions, the 
odor and smoke will pass from the fry- 
ing-pan with the draft and out through 
the chimney, — Contributed by Chas. 
W. Thiede, Denver, Colo. 



A Wood-Turner's Tool 

A device for rounding one or both 
ends of irregular shaped pieces of wood 
to a size and shape that may be con- 
veniently secured into a chuck, and held 
firmly with one end free, is shown in 
the accompanying sketch. It is made 
by using a pipe coupling that will fit 
on the spindle, then screwing a piece 
of hard wood into one end firmly and 
turning it to a suitable size and shape. 
After the hole is bored, trim it out and 
fasten a knife by means of screws as 




shown. The screw-holes in the knife 
are slotted so that it is adjustable. — 
Contributed by P. H. Campbell. 



An Automobile Tire Sleeve 

Get a piece of 5-itu rubber belling, 
some copper rivets and a piece of steel, 
% in. thick by % in. wide. Cut the 
steel into 
four pieces, 
betid t h e m 
as shown in 
the sketch, 
and smooth 
the corners 
and edges 
with a file, 
so that they 
will not cut the tire. Drill holes and 
rivet one on each corner as shown. 

A piece of the materia! cut from a 
discarded casing can also be used for 
t lie purpose. — Contributed by Claud 
M. Sessions, Waynesville, 111. 



A Knife Hone 

An excellent knife hone for the 
kitchen or workshop can be made of a 
block of wood the same size as an 
ordinary oil stone. Basswood is best 




Hone on End Grain of Wood 



for the purpose, but any soft wood will 
do. Cut the block so that the end of 
the grain shows on the upper surface. 
If the block is small, glue it on a base- 
board to prevent checking. Soak the 
top with oil and then dust on a small 
quantity of powdered emery, a heap 
not larger than a small pea being suffi- 
cient, Rub tfie powder in well and it 
will last a long time without renewing. 
This makes an ideal hone for the work- 
bench or desk, and is much better than 
an oil stone where constant attention 
is needed to keep a fine edge on a tool. 
—Contributed by J. J. O'Brien, 
Buffalo, N, Y, 
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A Nail Box 

A nail box, like the one illustrated, 
can be made with any number of divi- 
sions, but one of medium si^e answers 





most purposes. This particular one 
is made of white pine of the dimensions 
given in the detail, Pig- 1- Fasten 
sides on. Fig. 3, with a little glue and 
brads; then cover it over with a coat 
of shellac. This makes a very conven- 
ient box, as there are no corners and 
no need of always ‘"fishing*' for a nail. 
—Contributed by W. A. Lane, El Faso, 
Texas, 



A Templet for Cutting Spiral Piston 
and Valve-Rod Packing 

First cut a ring of packing for each 
piston and valve rod you have in 
charge. Cut these very accurate, as 
they arc to be used for making the 

templet shown in 
the accompanying 
sketch. The board 
should be large 
enough to take diag- 
onally across it the 
longest piece of 
packing used on 
your engine or 
pump. Then nail 
small strips on the 
board, forming grooves the width of 



the packing, until you have a groove 
for each size, and fasten small blocks 
in the grooves so that you have also a 
groove for each length wanted. By 
laying tli e packing in the proper groove 
and cutting it off flush with the end of 
the board, you will always have a ring 
that will fit the rod perfectly,— Con- 
tributed by E. J, Berry, Lake Provi- 
dence, La + 



Upsetting Wagon Tires 

A wagon-tire upsetting machine is 
too expensive for the small shop and 
more so for the farm. The home-made 
affair, illustrated in the sketch, makes 
a good substitute. It is made of 
wrought iron, Vj in. thick, 1 ft, long 
and as wide as the tire. Four lugs are 
welded on the edges, as shown, key- 
ways cut and keys to fit them made, 
and then the lugs are turned up at 
right angles. Make a bend in the tire 
and heat it well, quickly place it in 




the ripsetter and drive in the keys as 
shown. Hammer the bend down, and 
the tire is upset. — Contributed by W. 
C. Parker, Olaf, Iowa. 



Repairing a Mirror 

We doubt whether an amateur can 
pa tdi the amalgam back of a mirror so 
as to make a satisfactory job, says the 
Druggists* Circular, but we know of 
nothing to prevent one from experi- 
menting along this line if he wants to, 
and here is some advice which may be 
of assistance to the experimenter: First 
clean the bare portion of the glass by 
rubbing it gently with line cotton, tak- 
ing care to remove every trace of dust 
and grit. If this is not done carefully, 
defects will appear around the place 
repaired. 
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Outline on the back of another look- 
big-glass a piece of silvering of the re- 
quired form, but a little larger, and 
with the point of a penknife cut 
through the amalgam along the outline. 
Upon this piece of amalgam place a 
small drop of mercury. The mercury 
spreads immediately, penetrates the 
amalgam to where it was cut oil with 
the knife, and the required piece may 
now be lifted and removed to the place 
to be repaired. This is the most diffi- 
cult part of the operation. Then press 
lightly the renewed portion with cot- 
ton. It hardens almost immediately, 
and the glass is uniform in appearance. 

Another way is to pour upon a sheet 
of tinfoil about 3 drams of quicksilver 
to the square foot of foil. Rub smartly 
with a piece of buckskin until the foil 
becomes brilliant. Lay the glass upon 
a flat table, face downward; place the 
foil upon the damaged portion of the 
glass; lay a sheet of paper over the foil, 
and place upon it a block of wood or 
piece of marble with a perfectly flat 
surface. Place sufficient weights upon 
it to press it down tight and let it re- 
main in this position a few hours. The 
foil will then adhere to the glass. 



An Anvil Yoke 

The yoke illustrated in the sketch 
is for bending metal into circles or 
bands of any kind. The jaws should 
be about % in. apart and 4 in. long. 




Tt is best to make it of %*in, square 
iron.— Contributed by IX O. Wilkins, 
Hempstead, Te^as. 



Cleaning a Rusty Shaft 

The light shafting used for driving 
sewing machines in a factory easily 
becomes rusty, and as I wished to keep 
mine clean and bright, I made a pol- 
isher from 
two pieces 
of wood, 
each 2 in. 
square and 
Ifi in, long. 

One end of 
each stick 
was shaped 
into a 
handle, and 
t h e other 
ends joined 
togeth- 
er with a 
h i n g e, so 
that the de- 
v i c c had 
the appear- 
ance of a large nutcracker, A piece of 
emery cloth was then stretched tight 
from A to B on the wood, left a little 
slack between A C and B LX and tacked 
in place. When polishing, the device 
is damped over the shaft while it is 
turning. If the lever is held on a slant, 
it will travel along the shaft.— Con- 
tributed by C. F. Matzek, Milwaukee, 
Wisconsin, 



Repairing a Hole in a Cistern 

Several attempts were made to patch 
a hole worn in the bottom of a cistern 
by a chain pump, but all failed because 
water would soak up through the 
cement, before it had time to set. I 
wiped the hole out dry, put in dry 
cement to absorb the water and then 
mixed up some cement with very little 
sand, to make it set quickly. This 
method failed just as the others. Then 
I removed the cerucnt, cleaned the hole 
dry and sealed the bottom and all the 
cracks with common sealing-wax, A 
neat mixture of cement on fids made a 
watertight bottom,— Contributed by 
O M, Rogers, Wellington, 0. 



tTKeep your oil can full. 
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Home-Made Vegetable Paring-Knife 

A simple vegetable peeler can be 
easily made as follows; Secure a 
block of wood, 1 in, thick, 2 in, wide 




Knife on Rounded End of Stick 

and G in. long, and a piece of tin, iron 
or brass, % in. wide by 3^ in, long, 
Bend the metal as shown in Fig, 1, 
and fasten it to the rounded edge of 
the block by means of four nails or 
tacks, as shown in Fig. 2. File it 
down at A, Fig. 1, to make the cutting 
edge, which Should be no more than 
% in. from the surface of the block. 
The peeler is used as shown in Fig, 3, 
— Contributed by K. Kuga, Hoquiam, 
Washington, 



A Handy Ladle 

A ladle with an adjustable handle is 
shown in the accompanying illustra- 




tion. The ladle when filled with metal 
will remain in an upright position, no 
matter at what angle the handle is 



held. This is because the handle is 
flattened and loosely riveted to the 
ladle, which allows it to adjust itself, 
—Contributed by W, A, Jaquythe, 
Richmond, Cal. 



Making an Old Soft-Wood Floor 
Smooth 

An old warped, shrunken and gener- 
ally dilapidated soft-wood floor can be 
renovated so that rugs may be used on 
it instead of unsanitary carpets, 

Give the floor one coat of white lead 
and oil paint, tinted buff with yellow 
ocher and a very little burnt umber. 
When dry, putty only the very bad 
places. If the boards are wide, as is 
usually the case, take a strip of wood 
as a guide and, with a Ti or 6-in. wire 
nail, score a number of lines about 2 in. 
apart down each board. This giv es the 
floor the appearance of being laid 
with 2-in, material. Apply a second 
coat of paint, same as the first, and 
when this is thoroughly dry, stain with 
a mixture of turpentine, yellow ocher 
and burnt umber (but no lead), using 
much more umber than in the paint, so 
as to effect a sharp contrast. A very 
small quantity of Van Dyke brown 
may also be added, if obtainable. 
While the stain is still wet, run over 
the floor with an ordinary coarse comb 
or a stubby whisk-broom, if you can- 
not procure a painters* graining comb. 

After the stain has dried, apply a 
coat or two of a good floor varnish, and 
the result will exceed your expecta- 
tions. You will have a flue imitation 
of an oak floor at a slight cost. If the 
parts, subject to wear, are recoated 
with varnish occasionally, the color 
will not wear off. Either the whole 
floor or merely a strip around the base 
may be so treated, if a single large rug 
is to be used.— ‘Contributed by Norval 
Bradley, Paterson, N. T, 



CAn old ivory effect may be made by 
applying two coats of white shellac and 
when it is dry scumbling with raw um- 
ber, rubbing it partially off with a rag, 
so as to leave a mottled effect 
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Moving a Steel Water Tower 

A large steel water tower, weighing 
45 tons, in the Union yards at Peoria, 
111., had to be moved to provide addi- 
tional space for tracks. As the tank 
was in almost constant demand, it 
could not be long spared from service. 
The method adopted for moving it was 
to swing the tank, using one post as a 
center. Sawed timber ties were laid 
close together to make the base of a 
semi-circular track, and curved steel 
rails of the proper radius were spiked 
to them. Rollers of S-iti, round iron 
were used on the rails. It required 
only a few hours to move the tank 
a distance of £0 ft. 



Erecting a Flagpole 

The accompanying sketch shows 
how to erect a flagpole so that the 
wood will have no contact with the 



ran 






A Tension for Wire Fences 

The accompanying illustration shows 
how a farmer applied a tension to 
the wires on his fence to keep them 
taut, at the same time allowing for the 
contraction and expansion of the 
metal. The principle of the device 



Pin Embedded in Concrete 

earth and therefore not decay. A 
large iron pin is stuck into the base 
of the pole and extends into the con- 
crete base. The end of the pole is well 
protected against splitting by shrink- 
ing several rings on the wood. Braces 
arc attached to the top ring and to the 
concrete. — Contributed by James M. 
Kane, Doylestown, Pa. 



Inexpensive Foundation Covering 

When houses rest on inexpensive 
wood foundations, these are usually 
hoarded up to keep out the cold. A 
good substitute for the boards is the 
material used in making a gravel roof. 
This is cheaper and easier to apply. 
No wind or frost can penetrate this 
covering, and it gives the appearance 
of a stone foundation. 



CTA piece of sandpaper is an excellent 
tiling to keep near a gasoline or kero- 
sene can to remove the cap when it is 
stuck. 



Tension on the Wires 



can be readily understood from the 
sketch. — Contributed by R. Homer 
Ed son, Middletown, Ohio, 



II Holes in grain sacks can be patched 
by shaking out the dust and pasting a 
piece of the same material on the in- 
side over the opening. 



CA hie may be kept from filling up 
with lead by applying a coat of thin oil 
just before filing. 
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How to Make a Wire Stretcher 

A wire stretcher made as shown in 
the accompanying sketch will prove a 



very 


use- 


fill 


tool, 


as it 


will 


hold 


all 


kind 


s o f 


wire 


and 


can also be 


employ e d 


for 


pull- 


tng bolts, 


if thej 


r are 


easily 


ac- 


ccss i 1 


b 1 c. 


The 


han- 


die, / 


t, is 


forg 


e d 


from 


Va 


by lVi-iu. 


stock 


and 


should be 


about 


18 


in. long. 



Shape it as shown, and drill a hole for 
a y^-in. bolt or rivet at the upper end, 
The upper part B is made of the same 
material and is shaped with an offset 
as shown. This offset allows the pres- 
sure at the post to be in line with the 
handle, thus preventing the tool from 
having a tendency to turn in the hand. 
The roller C is V -2 in. thick and 1 Vi in- 
in diameter and is also attached with a 
%-in, bolt or rivet. Drill a hole in the 
handle to hang it up by when not in 
use. — Contributed by j. X. Bagley, 
Webber, Kan, 




Non-Sagging Doors 

An article in a recent number of 
Shop Notes suggested an idea for a 
novel door fastening. The idea is to 
hang a door on two sets of loose bolt 
butt lunges, one set on each side of the 
door. This makes it possible to lock 
the door by the hinges on one side and 
to prevent it from sagging. The 
door can be opened on either side.™ 
Contributed by L, Alberta Nor relb 
Augusta, Ga* 



Cracking Nuts 

Heretofore only the wild pecan has 
been seen in the markets, but selected 
cultivated varieties are growing in 
commercial importance from year to 
year. Of late, large plantings of the 
latter kind have been made in the 
southern states and the product of 
these will soon become common in our 
markets. As prices are likely to re- 
main high for some time to come, 
owing to the varied uses to which the 
meats are put, it is timely to describe 
the proper way to crack the nuts with- 
out damage to the kernels. The culti- 
vated nuts, like fruits, are marketed 
according to varieties which will be 
sold under distinctive names, Each 
variety is uniform in size, and the shell 
on all is of about the same strength, 
so that the nuts should crack under 
about the same pressure. This quality 
will make it possible to avoid crushing 
the kernels, which means a great deal 
of waste. Excellent results can be ob- 
tain eel with the ordinary hand cracker 
if the following hints, plainly illus- 
trated in the sketch, are observed: 

With the nut in the [eft hand insert 
one end between the jaws of the 
cracker, using only enough pressure to 
crack the shell and rotating the nut 
until a seam is opened all the way 
around it. Treat the other end in the 
same way. You can then slip off both 
ends of the shell and see how the 
kernel lies within. Then apply pres- 
sure at the middle of the nut and the 
shell will split longitudinally into two 






Proper Way to Crack Nuts 



halves, from which the kernel may be 
easily extracted. 

The machines used in cracking nuts 
for the confectioner s trade do perfect 
work and operate on the same prin- 
ciple, except that pressure is exerted on 
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both ends of the nut at the same time, 
causing the shell to burst along the 
middle. — Contributed by Victor La- 
badtCj Dallas, Texas- 



An Emergency Gasket Repair 

A ship on a long trip encountered a 
gale, and it required all the power of 
the engines, running at full speed, to 
hold the vessel +l hcad on" and keep it 
out of the trough of the sea, when 
about one-half of the gasket blew out 
of the high-pressure steam-chest bon- 
net, the cover being about 14 in. by 
38 in. long. 

Something had to be done at once, 
and as it was out of the question to 
Stop the engine, the chief engineer 
ordered some pine boards brought up 
from the hold. The boards were cut 
in lengths of 8 ft. and sharpened to a 
thin wedge at one end, and when all 
was ready, two oilers stood by to 
slacken the nuts a turn, while the 
steam was shut off just for a moment, 
During that moment the end of a board 
would be driven into a section of the 
leaky joint, and then the steam would 
be turned on again to bring the ship up 
to her course. This operation was re- 
peated until the leak was wedged all 
the way around, which required two 
hours. The nuts were then set down 
tightly and the wedges cut off hush. 
They swelled up during the first watch 
and stopped the leak entirely* The 
ship completed her voyage of 18 days 
with this emergency repair. — Contrib- 
uted by M. C. Lord, Vallejo, Cal. 



Kettle Lid Retainer 

The loose kettle lid, that is always 
falling from its place every time the 
contents are poured, is a cause of much 
annoyance, which can be done away 
with by the use of a simple wire re- 
tainer, as shown in the sketch. The 
retainer is made pf a piece of heavy 
wire, 17 in. long, bent as shown in 
Fig. 1* The wire is fitted on the inside 
of the lid, as shown in Fig- 2. The 
spring of the wire will keep it in place. 



The bend of the wire passes tinder the 
top of the kettle and prevents the lid 




from falling, — Contributed by K. 

Ruga, Hoquiam, Washington. 



Substitute Turnbuckles for Ropes 

The substitute for a turnbuckle 
shown in the illustration is especially 
adapted for the stays on a sailboat, but 
can be applied to many other purposes. 
For ordinary use the standards are 
made of timbers 1% in. square, and the 




cross bar t in. in diameter. The 
sketch clearly shows how the device 
is used. — Contributed by Arthur L* 
Chetlain, Chicago. 
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Hand Wood-Turning Tool 

The tool illustrated is for turning 
round sticks of wood of uniform size in 
a tat he. The sketch shows a square 

$tick, A P 
with a part 
of it already 
turned, and 
the hand 
tool B in 
place. The 
knife or eiU- 
ter has a 
slight bend, 
as shown at 
C The stick 
to be turned 
is placed in 
a square- 
hole mandrel, the left hand holds the 
cutter and pushes it along the revolv- 
ing stick, and the right hand grasps the 
finished rod as it is cut by the knife. 
This simple tool can be adjusted to 
turn rods of different sizes. ““Contrib- 
uted by C, Purdy, Ghent, Ohio, 



Catch for Holding a Door Open 

Secure a catch used on shutters and 
fasten the part to be attached to the 
sill on the floor near the wall, as shown 
in the sketch* The other part of the 
catch is screwed to the bottom edge 
of the door where it will be in line to 




hook in the part fastened cm the floor. 
An easy way to release the catch is 



to attach a string between the door 
knob and the catch, as shown,— Con- 
tributed by Thos. E + Ryan, Chicago, 
Illinois. 



A Socket for Ratchet Drills 

As nearly all ratchets are made with 
a square driving hole, the drills used in 
them must have square shanks. This 
means keeping a large stock of the 
square-shanked drills on hand or forg- 
ing a shank on a twist drill, which 
operation usually spoils the tang of the 
drill. If a socket is made like the one 
shown in the accompanying sketch, this 
trouble is overcome. One end of the 
socket is bored to a Morse taper and 
the other end has a square shank that 
will tit the ratchet. By the use of this 
socket and the regular sleeves, most 
any sized twist drill can be used. This 



i Square 
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Square Shank Socket 



affords a saving of much time when a 
number of different sized holes are 
being drilled. — -Contributed by D. A. 
Hampson, Middletown, N. Y* 



How to Set a Tool for a Close Cut 

When doing fine work on a lathe, 
tools must be changed as well as on 
rough work, and it takes some skill to 
set them again without gouging into 
the last cut or leaving a ridge, One 
reason why this is difficult to do is be- 
cause the work, tools and machine are 
almost the same color and it is hard to 
see so closely, Jf there were a con- 
trast somewhere interposed, all would 
be different This contrast can be fur- 
nished by placing a piece of white 
paper on the carriage of the lathe under 
the work and tool. When the tool is 
moved up close to the work the light 
background will make it possible to 
see the space quite plainly when it is 
only one-thousandth part of an inch 
wide. When truing up a pulley or a 





POPULAR MECHANICS 



m 



turned piece that must be set exact be- 
fore cutting, this method is a great 
help to the lathe man* 



Removing Spoke Stubs 

A tool for removing spoke stubs can 
be made from a %-in* lag screw having 
a good, sharp thread* says a corre- 
spondent of the American Blacksmith. 
Cut the head off and draw it out, turn 
an eye and then weld a %-in. round 



1 ' 



Speke Stteb Femover 

iron in the eye. Bore a hole in the 
stub and turn the lag screw in as an 
auger* Take hold of the handle A and 
tap with a hammer at B* 




Preventing the Clouding of Sight 
Feed Oil Glasses 

The clouding of sight feed glasses, 
which very quickly become opaque, 
can be prevented in a simple manner, 
says the Automobile Dealer and Re- 
pairer. The cause of the trouble is that 
the heat of the lubricating oil in the 
crank chamber generates a smoke, 
which goes up in the oil pipes and ren- 
ders the glasses opaque. To prevent 
this, make a U-bend in each of the oil 
pipes* as shown in the sketch, at some 



point in their length where they are 
horizontal* This makes a ‘‘trap'' that 




will in no way obstruct the flow of oil, 
yet keep the smoke from circulating 
in the pipes. 



Brick Tongs 




Tongs for carrying bricks are shown 
in the accompanying sketch. The 
length is adjustable to fit different 
sizes of brick* When unloading brick 
from cars into wagons, the tongs hold- 
ing four or six bricks are handed to 
the driver, who is tints enabled to pile 
that number about as quickly as one 
brick. The use of these tongs elinv 



Tonga Clamped on Bricks 



inales the old ‘ chain gang 1 ' or hand to 
hand method and effects a large saving 
of time and labor, 
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Hook on a Spoon Handle 

Spoons can he kept from falling into 
a soup bowl or kettle by making a 
small hook on the hack of the handle. 




Kook on the Spoon Handle 

as shown in the sketch* A part of the 
metal of the handle is cut through on 
three sides and the piece bent back 
and down. The little hook thus 
formed slips easily over the edge of 
the vessel and prevents the spoon from 
sliding into the liquid. — Contributed 
by Charles Homewood, Waterloo, 
Iowa- 



Holding- Bracket for Painter + s 
Scaffold Hooks 

The large 
hooks for 
holding the 
tackle on a 
p a i n t e r 's 
scaffold have 
a tendency to 
keep the 
scaffold too 
dose to the 
surface 
being paint' 
ed. The lit- 
t 1 e bracket 
shown in 
the illustra- 
tion not only 
prevents the 
hook from swinging sidewise, but also 
keeps ihe scaffold out at a convenient 
distance from the wall. It is nothing 
more than a forked piece of strap iron 
clamped to the shank of the hook. 
The ends of the fork are pointed. 




CRub dry castile soap on the auto- 
mobile wind shield and polish with a 
silk cloth to prevent the deposit of 
moisture. 



Babbitting Boxes 

When rebabbitting boxes, first re- 
move al! the old babbitt metal and give 
the box and shaft a good cleaning with 
gasoline or benzine. It is necessary to 
remove the old grease from the box 
with something of this nature to pre- 
vent “blow holes” when the hot metal 
is poured in. 

If the box to be babbitted is a solid 
one, the shaft should be covered with 
paper which is drawn tightly and the 
edges stuck with mucilage. If this is 
not done, the shrinkage of the metal in 
cooling will make it so tight on the 
shaft that it cannot be turned. The use 
of the paper leaves the box just 
tight enough around the shaft to run 
smoothly. Before pouring the box, the 
shaft should be blocked up until it is 
in line, and as near as possible to the 
center of the box. Use a good stiff 
putty, placing it around the shaft and 
against the end of the box to prevent 
the babbitt metal from running out. 
Place a small, round stick in the oil 
hole, letting It rest on the shaft. This 
will leave a hole through the box to the 
shaft and will save the time of drilling 
one. Be sure to leave small air holes at 
the top by moulding the putty into a 
funnel around each hole, ft is also 
necessary to make a funnel around the 
pouring hole, Heat the metal until it 
is just hot enough to flow freely, then 
pour it rapidly into the box until it 
appears at the small air holes. 

In babbitting the split box, the oper- 
ation is the same, except that liners 
made of cardboard are placed between 
the two halves of the box and against 
the shaft to divide the metal* To let 
the metal run from the upper half of 
the box to the lower, cut a few small 
notches in the liner close up to the 
shaft- The liner should consist of a 
number of thin pieces of cardboard, 
rather than one thick one, as they can 
be removed one at a time to take up the 
wear of the box. Bolt the box down 
tightly when pouring the metal. When 
the babbitt is cool, remove the bolts 
atfiri cut apart by driving a sharp chisel 
between the two halves* Cut away the 
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sharp edges and make the oil channels 
leading from the oil hole to the outer 
end of the box. 

The ladle used for the ordinary box 
should hold from five to seven pounds 
of metal, this being as large as can be 
easily handled, and if this amount ot 
metal will not run the box, it is a good 
plan to use another ladle and have an 
extra helper to handle it. In case ot 
emergency, when no babbitt is at hand, 
ordinary zinc will be found a good sub- 
stitute. A small piece of rosin dropped 
into the melted metal just before pour- 
ing helps to make a perfect box. 



Handle Attachment for a Scrubbing 
Brush 

With the common scrubbing brush 
the worker must perform his labor in 
a stooping position. To lighten this 
hard task, I provided a handle for an 

ordinary brush 
by attaching 
a socket on 
the wood back. 
The socket 
was made of 
light metal 
cut 1/2 In, smaller all around than the 
top of the brush. The metal was cut 
in from both sides about one-third the 
way lengthwise, and the shorter end 
formed into a ferrule. The other end 
was bent up at an angle and fastened 
with screws to the back of the brush. 
To add strength, an extra strap of iron 
was put around the ferrule part and 
fastened to the brush top* An old 
broom handle was inserted in the fer- 
rule and fastened with screws. 

By means of this device which can 
be attached to a new brush when the 
first is worn out, scrubbing can be 
done in a standing position just as 
effectively as in the old way .“Contri- 
buted by W* A. Lane, El Paso, Texas. 



One Pair of Hinges for Two Doors 

A simple method of attaching hinges 
so that they will swing two doors is 
shown in the accompanying sketch. A 
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Hinge on Doors 

post is set between the doors and the 
hinges fastened to it by means of U- 
shaped staples as shown. These sta- 
ples are long enough to go through 
the post and clinch on the back side* 
Only one hinge is shown, but of course 
two or more are used. — Contributed by 
C C. Brabant, Alpena, Mich* 



Repairing a Broken Key 

When the handle of a heavy key Is 
broken oft as shown in Fig* I, a strong 
repair may be made as follows : 
Square the head of the stem and fit a 
sleeve over it. The sleeve, with two 
holes drilled in its sides, is then 
shrunk on the kev stem, if this be 
steel or iron* or soldered in place, if 
the key is of brass. Place the handle 
on the square end of the stem and 




Putting Hew King cm a Key 




GThe rear axle and driving pinion of bend it, until the ends will fit into the 

an automobile should be kept well holes in the sides of the sleeve. The 

oiled and the universal joints never al- ends may be further secured with a 
lowed to become dry. little solder. 
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Extension Trammel Point Rod 

Large circles must be described at 
times and an extra length trammel 
point rod is necessary to cover the dis- 
tance between the center point and the 




Clip on the Joint 



circumference. The length of such a 
rod makes it inconvenient for storing 
in an ordinary tool chest For radius 
of circles that would require a rod 
longer than the tool chest, sections of a 
rod can be joined together. These joints 
are hard to make so as to keep the 
rod perfectly rigid, but the one illus- 
trated has proven entirely satisfactory. 
The clip can be made of either metal 
or hard wood. The method of joining 
the lengths together is so plainly 
shown it needs no explanation, The 
parts can be easily stored in a drafts- 
man's tool chest.- — Contributed by D, 
O. Wilkins, Hempstead, Texas. 



A Handy Compass Key 

A separate key is usually provided in 
sets of instruments containing com- 
passes with the style of joint shown in 
the sketch. This key is small and in- 
convenient to use, and is often lost from 
the set in a little while, says a writer 




in Machinery. A broken knife blade 
with its end bled to the shape shown, 
makes a good compass key. If a two- 
bladed knife is used, the other blade 
can be kept very sharp for erasing. 



C Color sifted on a cut-in sign in the 
place of smalts looks good. 



Polishing joints in Automobile Lamps 

The seams and corners of automo- 
bile lamps are difficult to dean and 
polish, as the meta! polish is apt to 
stick an these places. A toothbrush is 
the best thing to use for this ptirpose, 
It gets the polish out of the recesses 
and polishes them at the same time.— - 
Contributed by A. Donley, Valparaiso, 
Indiana. 



How to Properly Key a Pulley 

Tt is something of a trick to key a 
pulley so that it will not work loose 
after a time, especially if the pulley is 
large and runs at a high rate of speed, 
fn making the key, care must be taken 
that it be of uniform width and tit the 
seat in the shaft and the pulley snugly. 
The key should be driven tight, but not 
so tight that it will kink under the blow. 

Tf the pulley runs with the hub 
against the box, which is the usual way, 
allow only about 1S2 in. end play be- 
tween the box and the pulley. 

When an old key is worn too thin, 
but fits properly otherwise, place a strip 
of tin under it to make it fill the key- 
way closely. To draw a key, a small 
end of which is projecting, hold it with 
a pair of pliers, pry against the hub of 
the pulley, at the same time driving the 
hub on the shaft with a hammer. This 
will loosen both the pulley and the key. 
If the key is cut off flush with the pul- 
ley, it may be necessary to remove the 
shaft and drive from the inside, in 
which case it is well to drive the pull y ' 
on a little, to loosen the key. 



Rust-Proof Needle Protector 

Cover a cake of high-grade soap with 
a dainty white linen or cotton clclh. 
Needles or pins stuck through the 
cloth into the soap will remain free 
from rust indefinitely —Contributed 
by L. Alberta Norrell, Augusta, Ga. 



C Never leave your shirt sleeves un- 
buttoned when working about ma- 
chinery. 
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How to Make an Electric Stove 

* 



The parts necessary for making an 
electric stove are: Two metal pie 

plates of the same size; 4 lb. of fire 
clay; two ordinary binding-posts; 
about 1 lb, of mineral wool, or, it this 
cannot be obtained, thick sheet asbes- 
tos; one oblong piece of wood, 1 in* 
thick, J2 in. wide and 15 in. long; one 
small switch; one fuse block; about SO 
ft. of 22-gauge resistance wire,— ger- 
man silver wire is better, as it stands 
a higher temperature; two middle- 
sized stove bolts with nuts* one glass 
tube, about *4 in. in diameter and 11 in* 
longf which can be bought from a local 
druggist; and two large 3-in. screws* 

If a neat appearance is desired, the 
wood can be thoroughly sandpapered 
on one side and the corners and edges 
rounded oft on the upper side* Punch 
holes in one of the pie plates, as shown 
in Fig* 1* The two holes E and F are 
on the rim and should be exactly on a 
line with the hole D punched in the 
center* The holes B and C are about 
3 in, apart and should be at equal dis- 
tances from the center hole D, The 
rim of the second plate is drilled to 
make two holes, A A, Fig. 2 , that will 
match the holes E and F in the first 
plate, Fig. 1. A round collar of gal- 
vanized iron, FF, Fig. 4* 3 in. high, is 
made with a diameter to receive the 
first plate snugly. Two small haps 
are cut and turned out and holes 
punched in their centers, A A, to re- 
ceive screws for holding it to the base. 
Two bolts are soldered in the holes E 
and F, Fig. 1, and used to hold the 
rims of both plates together, when they 
are placed in 'opposite positions, as 
shown in Fig. 4. This will make an 
open space between the plates. The 
collar is then screwed to one end of 
the base, as shown in Fig* 2* 



Two holes arc bored through the 
base to correspond with the holes D 
and A in the bottom plate. The glass 




Details of an Electric Stove 

tube is cut to make two pieces, each 
4Vii in. long. This can be done easily 
by filing a nick in the tube at the 
proper point and breaking it* These 
tubes are forced into the holes bored 
in the base, and, if the measurements 
are correct, should extend about % in* 
above the collar. The mineral wool, 
JJ. Fig. 4, is then packed down inside 
the collar, until it is within 1 in, of the 
top. This will allow the plate, Fig. 1. 
to rest on the wool and the ends of 
the glass tubes, GG* Fig. 4, to project 
through the holes D and A of the plate. 
Fig, 1. The rim of the plate should 
be level with the top edge of the collar* 
If asbestos is used, the sheets should 
be cut into disks having the same 
diameter as the inside of the collar, and 
holes cut to coincide with the holes D 
and A of the plate* The small scraps 
should be dampened and made into 
pulp to fill the space H, Fig. 4. The 
plate, Fig, 1, is held to the base by two 
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screws which ^re run through the holes 
BC and take the position shown by 
DD, Fig. 4. 

The two binding-posts are attached 
on the base al D, Fig. 5J, also the switch 
B and the fuse block C, holes being 
bored in the base to make the wire 
connections. The reverse side of the 
base, with slits cut Tor the wires, is 
shown in Fig, 3. The points marked 
BB are the glass tubes; A A, the holes 
leading to the switch; and C, the fuse 
block. The wires run through the 
glass tubes GG, Fig. 4, are allowed to 
project about 1 in. for connections. 

The best way to find the correct 
length of the resistance wire is to take 
a large day or drain tile and wind the 
wire tightly around it, allowing a 
space between each turn. The tile is 
then set on its side with a block or 
brick under each end* It should not 
be set on end. as the turns of the wires, 
when heated* will slip and come in 
contact with each other, causing a short 
circuit. When the tile is in place, a 
short piece of fuse wire is fastened to 
each of its two ends. A 5-ampere fuse 
wire is about strong enough. A con- 
nection is made to these two wires 
from an electric- light socket. The 
wire will get hot but probably remain 
the same color. If this is the case, one 
of the feed wires is disconnected from 
the fuse wire ami gradually moved 
farther down the coil until a point is 
found where the resistance wire glows 
a dull red. This point marks the 
proper length to cut it. as the wire 
should not be allowed to become any 



hotter. If the wire gets bright hot 
when the current is turned on, more 
wire should be added. The wire is 
then made into a long coil by winding 
it around a large wire nail. The coils 
should be open and about % in. apart. 

Next, the fire clay is moistened and 
well mixed, using care not to get it too 
wet. It should have the proper con- 
sistency to mould well. The day, II, 
Fig. 4, is then packed in the first plate 
to a height of about 1 4 in. above the 
rim. While the clay is damp, one end 
of the coil is connected with the wire 
in the central glass tube, and the coil 
laid in a spiral winding on the damp 
clay, KK, and pressed into it, When 
this is done, the other end is connected 
to tiie wire projecting from the outer 
glass tube. As these connections can- 
not be soldered, the ends of the wires 
should be twisted closely together, so 
that the circuit will not become broken. 
Make sure that the coils of wire do 
not touch each other or the top plate. ♦ 
The fuse wire (about 5 amperes) is 
put into the fuse block, and wires with 
a socket adapter connected to the two 
binding-posts. The top plate is put in 
place and screwed down. This com- 
pletes the stove. 

It should be set aside in a warm 
place for a few days to dry out the 
packing. If it is not thoroughly dry, 
steam will form when the current is 
applied. It should not be left heated 
in this condition. The top plate is 
used when cooking and removed when 
making toast.— Contributed by R. H, 
Cuonyn, St. Catherines, Can, 



How to Make Weights for Athletes 



Many times boys would like to make 
their own shots and weights for ath- 




letic stunts, but do not know how to go 
about it to cast the metal. In making 
a lead sphere as shown in the illustra- 
tion, it is not necessary to know the 
method of molding. The round lead 
weight for shot-putting or hammer- 
throwing can be cast in a hollow card- 
board or pressed-paper ball, sold in 
department and toy stores for 10 cents. 
Cut a %-in, hole in the ball as shown 
in Fig. 1 and place it with the hole up 
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in damp sand and press or tamp the 
sand lightly around the hall as shown 
in the section, Fig, 2. Cover over 
about 1 in, deep, A wood ping in- 
serted in the hole will prevent any sand 
falling inside, When the sand is 
tamped in and the plug removed, it 
leaves a gate for the metal. Pour 
melted lead into the gate until it is 
full, then, when cool, shake it out from 
the sand and remove the charred paper. 
A hie can be used to remove any rough 
places. The dry paper ball prevents 
any sputtering of the hot lead*— -Con- 
tributed by AW A* Jaquythe, Rich- 
mond, Cab 



The prints should be placed face up 
on the cloth, and the frame set near a 
window* If the stretcher is made in 




Removing Pies from Pans 

Sometimes the juices from a hot pic 
make it stick to the pan so tightly that 
a knife blade must be run under to cut 
it loose. If a knife with a flexible 
blade is not used, the pie will be dam- 




aged. If the pie pans are provided 
with the simple attachment shown in 
the accompanying sketch, the baked 
dough can be separated from the tin 
with one revolution of the cutter. The 
cutter is made from a piece of heavy 
tin, bent to the same outline as the in- 
side of the pan and pivoted at its 
center. 



Stretcher for Drying Photograph 
Prints 

A quick and convenient way to dry 
prints is to place them on a cheese- 
cloth stretcher. Such a stretcher can 
be made on a light wood frame, con- 
structed of %-im square material in 
any size, but 12 by 24 in, is large 
enough. The end pieces B are fast- 
ened on top of the long side pieces A, 
and the cheesecloth C stretched and 
tacked over them, as shown. 



this way, the air can enter from both 
top and bottom, and the prints will dry 
rapidly. Several of these frames can 
be stacked and a large number of 
prints thus dried at the same time, — 
Contributed by Andrew G* Thorne, 
Louisville, Ky. 



A Temporary Funnel 

The amateur photographer often has 
some solution which he desires to put 
into a bottle which his glass funnel 
will not fit, says the Photographic 
Times. The funnel made by rolling 
up a piece of paper usually allows half 
of the solution to run down the out- 
side of the bottle, thereby causing the 
amateur to be dubbed a “musser/’ A 
better way is to take an ordinary en- 
velope and cut it off as shown by the 
dotted Hues. Then clip a little off the 




point, open out, and you have a funnel 
that will not give any trouble. It is 
cheap and you can afford to throw it 
away when dirty, thereby saving time 
and washing. 
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A Plant-Food Percolator 





Obtain two butter tubs and bore a 
large number of ^-in. boles in the 
bottom of one, then cover the perfor- 
ated part 
w i t h a 
piece of 
fine brass 
gauze 

(Fig- 1), 

tacking 
the gauze 
well at the 
corn ers. 
The other 
tub should 
be fitted 
with a 
faucet of 
some kind 
— -a wood 
faucet, 
costing 5 
cents, will 
answer 
l h e pur- 
pose. Put 
the first 
tub on top 
of the 
other with 
two nar- 
row strips 
bet ween 
them 

'(Fig. 2 ), 
Fill the 
upper tub, 
about three-fourths full, with well 
packed horse manure, and pour water 
on it until it is well soaked. When 
the water has percolated through into 
the lower tub, it is ready to use on 
house and garden plants and is better 
than plain water, as it adds both fertil- 
izer and moisture. — Contributed by 



C* O. Darke, West Lynn, Mass* 



([Always caliper the work in a lathe 
while it is standing still* 



Folding Quilting-Frames 

The frame in which the material is 
kept stretched when making a quilt is 
usually too large to be put out of the 
way conveniently when other duties 
must be attended to ; and especially are 
the end pieces objectionable* This 
can be remedied by hinging the ends 
so they will fold underneath to the 
center. The end pieces are cut in two 
at one-fourth their distance from each 
end. a hinge screwed to the under side 
to hold them together, and a hook and 
eye fastened on the other side to hold 
the parts rigid when they are in use. 
When the ends are turned under, the 
frame is narrow" enough to be easily 
carried from one room to another, or 
placed against a wall. 



A Drip Shield for the Arms 

When working with the hands in a 
pan of water, oil or other flu id, it is 
very disagreeable to have the liquid 
run down the arms, when they are 
raised from the pan, often to soil the 
sleeves of a dean garment. A drip 
shield which will stop the fluid and 
cause it to run back into the pan can 
be easily made from a piece of sheet 
rubber or, if this is not available, from 
a piece of the inner tube of a bicycle 
tire. Cut a washer with the hole large 
enough to fit snugly about the wrist, 
but not so tight as to stop the circula- 




Shields for the Arms 



G Never use the ways of a lathe for an 
anvil or storage platform, 



tion of the blood. A pair of these 
shields will always come in handy.— 
Contributed by L. M, Eifel, Chicago* 
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Wood-Working for Beginners 

By IRA 5. GRIFFITH 



CHAPTER X 

Grinding Plane-Irons and Chisels 

When plane-irons have been whetted 
repeatedly, the end of the tool becomes 
so blunt that it will not do satisfactory 
work, and it cannot be made to do so by 
any amount of whetting, until the sur- 
plus metal at the heel of the bevel has 
been removed on a grindstone. 

Figure 53 shows the manner of hold- 
ing a chisel on the stone. The plane- 
iron is held similarly. The tool should 
make an angle of about 30 to 35 deg. 
with the stone. If the tool is to be 
used for cutting hard wood, it will need 
to be ground at about 30 deg. If it is 
to be used in cutting soft wood, it will 
take a longer bevel. The rule is : Keep 
the bevel as long as the temper of the 
tool and the nature of the wood to be 
cut will allow'. The sharper the angle, 
the easier the too! cuts. It must not 
be so sharp as to become nicked or 
break in usage. 

Plenty of water should be kept flow- 
ing upon the stone, or the resulting 
friction will heat the steel and draw the 




temper, making the metal soft so that 
it will not stand up or hold an edge. 
Then, too, the water helps to keep the 
stone clean by washing off the parti- 




cles of steel which would clog up the 
pores of the stone. 

In freehand grinding, the stone 
should revolve toward the worker. It 
will cut faster and also help to prevent 
the forming of a wire edge. Try to 
keep the tool at a constant angle. Fre- 
quent changes of angle, intentional or 
not, will cause much extra labor and 
result m either a poor job or a waste 
of good metal. Move the tool across 
the entire width of the stone so as not 
to form a hollow in the center of the- 
stone. 

Grinding freehand is not so easy as 
it looks, and a beginner may find it 
convenient to rig up a grinding device. 
Tie should, however, practice the free- 
hand grinding until he masters it. 
With the rig now to be described, ex- 
cellent results will be obtained with but 
little practice: The stone should be 

placed near a wall, preferably in a cor- 





He 
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ner of the room. Unless the stone is 
to be kept true by means of a truing 




Fig. &G — Detail of G rinding Attachment 



device, it will be safest to have it re- 
volve from the tool. Cut a piece of 
oak or other hard wood, 1% in. square. 
Shape the ends as shown in Fig. no. 
Fasten an angle iron at one end and in 
the other bore a hole and insert the 
meta! holder, This holder-toggle bolt 
is simply one of the irons used by 
marble workers to fasten the marble 



slabs to the wall and can be bought at 
any hardware store for a few cents. 
The common nut which ordinarily 
comes with it should be exchanged for 
a thumb nut to facilitate rapid adjust- 
ment. 

The plane-iron is fastened by slip- 
ping this holder through the sjot in it, 
giving the holder a quarter turn and 
tightening the thumb nut. For chisels, 
a block of wood will he needed to place 
under one side of the holder to make 
it bear on the tool properly. 

The length of the wooden arm* can 
only be determined by trial, as the dis- 
tance of the stone from the wall, the 
size of the stone, the position of the 
rest upon the wall, and the cutting 
angle desired, all are factors to be con- 
sidered. 



(To be Continued,) 



Home-Made Tricycle Motor Car 



The illustration herewith shows a 
small motor car whose propelling 
power comes from the ordinary tricycle 
pedals. My little girl had an old three- 




Miniaturc Motor Car 



wheeled tricycle which had seen better 
days, so by retaining the rear wheels 
and driving-rods I constructed the car 
in which she takes great delight. The 
car has a steering wheel, copper mesh 
wire radiator front, and is equipped 
with a horn and lamp. Soap boxes, 
canvas and odds and ends found in the 
basement were used, and baby carriage 
front wheels and springs were obtained 



from a repair shop. — Contributed by 
II. H . Roney, Philadelphia, Pa. 



Breaking a Toothpick in a Handker- 
chief Trick 

A puzzling trick that will amuse a 
company of friends is breaking a tooth- 
pick in the folds of a handkerchief and 
apparently removing the same whole. 
The only articles necessary to perform 
this trick arc two toothpicks and an 
ordinary handkerchief. Prepare the 
handkerchief first, before you announce 
the trick, by inserting one of the tooth- 
picks into the hem so that it is entirely 
concealed. W hen performing the trick 
before the audience, show both sides of 
the handkerchief so they can sec it is 
empty, and then place a toothpick in 
the center and fold the handkerchief 
over it. When folding be sure to 
have the toothpick placed in the hem 
between your fingers. Have some one 
in the audience break this toothpick 
into small pieces, Your audience will 
be greatly surprised when the un- 
broken toothpick is shaken from the 
handkerchief. — Contributed by Edwin 
Marshall, Oak Park, 111* 
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How to Cane Chairs 



There are but few households that 
do not have at least one or two chairs 
without a seat or back. The same 
households may have some one who 
would enjoy recalling the chairs if he 
only knew how to do it, and also make 
considerable pin money by repairing 
chairs for the neighbors. If the fol- 
lowing directions are carried out, new 
cane seats and backs can easily be put 
in chairs where they are broken or 
sagged to an uncomfortable position. 
The first thing necessary is to re- 
move the old cane. This can be done 
by turning the chair upside down and. 
with the aid of a sharp knife or chisel, 
cutting the cane between the holes. 
After this is done the old bottom can he 
pulled out. If plugs are found in any 
of the holes, they should be knocked 
out. If the beginner is in doubt about 
finding which holes along any curved 
sides should be used for the cane run- 
ning nearly parallel to the edge, he may 
find it to his advantage to mark the 
holes on the under side of the frame 
before removing the old cane* 

The worker should he provided with 
a small sample of the old cane. At 
any first-class hardware store a bundle 
of similar materia! may be secured. 

The cane usually conies in lengths of 
about 15 ft. and each bundle contains 



rind, a square pointed wedge, as shown 
in Fig. 1, and S or 10 round wood plugs, 
which are used for temporarily hold- 
ing the ends of the cane in the holes, 




A bucket of water should be supplied 
in which to soak the cane just before 
weaving it. Several minutes before you 
are ready to begin work, take four or 
Jive strands of the cane, and, after hav- 
ing doubled them up singly into con- 
venient lengths and tied each one into 
a single knot, put them into the water 
to soak. The cane is much more pli- 
able and is less liable to crack in bend- 
ing when worked while wet. As fast 
as the soaked cane is used, more of it 
should be put into the water. 

Untie one of the strands which has 




enough to reseat several chairs. In been well soaked, put about 3 or 4 in. 

addition to the cane, the worker should down through the hole at one end of 

provide himself with a piece of bacon what is to be the outside strand of 
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one side and secure it in this hole by 
means of one of the small plugs men- 
tioned. The plug should not he forced 
in too hard nor cut oft, as it must he re- 




Fir&t Two Layers la Place 



moved again* The other end of the 
strand should be made pointed and 
passed down through the hole at the 
opposite side, and, after having been 
pulled tight, held there by inserting 
another plug. Pass the end up through 
the next hole, then across and down, 
and hold while the second plug is 
moved to the last hole through which 
the cane was drawn. In the same man- 
ner proceed across the chair bottom. 
Whenever the end of one strand is 
reached, it should be held by a plug, 
and a new one started in the next hole 
as in the beginning. No plugs should 
be permanently removed until another 
strand of cane is through the same hole 
to hold the first strand in place. After 
laying the strands across the seat in 
one direction, put in another layer at 
right angles and lying entirely above 
the first layer. Both of these layers 
when in place appear as shown in one 
of the illustrations. 

After completing the second layer, 
stretch the third one, using the same 
holes as for the first layer. Tins will 
make three layers, the first being 
hidden by the third while the second 
layer is at right angles to and between 
the first and third, No weaving has 
been done up to this time, nothing but 
stretching and threading the cane 
through the holes* The cane will have 
the appearance shown in Fig. 3, The 
next thing to do is to start the cane 
across in the same direction as the 
second layer and begin the weaving. 



The top or third layer strands should 
be pushed toward the end from which 
the weaving starts, so that the strand 
being woven may be pushed down be- 
tween the first and third layers and up 
again between pairs. The two first 
strands of the fourth layer are shown 
woven in Fig, 3* During the weaving, 
the strands should be lubricated with 
the rind of bacon to make them pass 
through with ease. Even with this 
lubrication, one can seldom weave more 
than half way across the seat with the 
pointed end before finding it advisable 
to pull the remainder of the strand 
through. After finishing this fourth 
layer of strands, it is quite probable 
that each strand will be about midway 
between its two neighbors instead of 
lying close to its mate as desired, and, 
here is where the square and pointed 
wedge is used. The wedge is driven 
down between the proper strands to 
move them into place. 

Start at one corner and weave diag- 
onally, as shown in Fig, 4, making sure 
that the strand will slip in between the 
two which form the corner of the square 
in each case. One more weave across 
on the diagonal and the seat will be 
finished except for the binding, as 
shown in Fig. 5* The binding consists 
of one strand that covers the row of 
holes while it is held down with an- 
other strand, a loop over the first being 
made every second or third hole as de- 
sired. It wilt be of great assistance 
to keep another chair with a cane 
bottom at hand to examine while re- 
caning the first chair.— Contributed by 
M, R, W. 



Repairing a Cracked Composition 
Developing Tray 

Fill the crack with some powdered 
rosin and heap it up on the outside. 
Heat a soldering-iron or any piece of 
metal enough to melt the rosin and let 
it flow through the break. W hen cool, 
trim off the surplus rosin. If handled 
with a little care, a tray repaired in this 
manner will last a long time. The 
chemicals will not affect the rosin. — 
Contributed by E. D. Patrick, Detroit, 
Michigan. 
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Cutting Lantern Slide Masks 



It lias long been a puzzle to me why 
round cornered masks are almost in- 
variably used for lantern slides when 
most works of art are included within 
rectangu- 
lar spaces, says 
a correspond- 
ent of Photo 
Era- Certainly 
the p r e s e n t 
com m c r- 
cial masks arc 
in very poor 
taste, T h e 
worker who 
wishes to make 
the most of 
every slide will 
do well to cut 
his own masks, 
not only be- 
cause of the 
fact just men- 
tioned. but also 
because he can 
suh the size of 
the opening to 
the require- 
rnents of each 
slide. Slides 
can he works of art just as much as 
prints; so that masking a slide be- 
comes just a^ important as trimming 
a print, and equally worthy of individ- 
ual treatment, It is folly to give each 
slide a mask opening of uniform size 
and shape. 

When many slides are to be masked, 
it becomes tedious work to treat each 
one separately, unless some special de- 
vice is used. The accompanying draw- 
ing shows a way to mark masks which 
is simple, practical and costs nothing. 
The drawing is exactly lantern slide 
size. 

Lay the slide over such a guide 
and note the size of the opening best 
suited to the picture. This will be de- 
termined by the intersection of the 
ruled lines, which are numbered for 
convenience in working. If the size 
wanted is No. 4 for width and No, 2 



for height, place the guide over a piece 
of black mask paper and prick through 
the proper intersections with the point 
of a pin. This outlines the desired 



opening, which may then be cut out 
easily with a knife and straight edge. 

The black paper from plate boxes 
and film rolls is excellent for making 
masks. It should be cut up in pieces 
314 by 4 in. and kept ready for use 
at any time. 



Relieving the Weight of a Talking- 
Machine Reproducer 

Too loud reproduction from a rec- 
ord. the scratching noise sometimes 
heard and the forcing of the needle 
into a soft record, because tiie exten- 
sion arm and reproducer are too heavy, 
can be remedied in the following man- 
ner; Attach a small ring to the under 
side of the horn and use a rubber bantT 
to lift the extending arm slightly — 
Contributed by W. A. Jaquythe* Rich- 
mond, Cab 




Form for Marking Out Rectangular Lantern Siide Ma-sks 
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How to Make a Candlestick Holder 

A candlestick of very simple con- 
stnaction and design can be made as 
follows: Secure a piece of brass or 




Candle Holder Complete 

copper of No. 33 gauge of a size suf- 
ficient to make the pieces detailed in 
the accompanying sketch. A riveting 
hammer and a pair of pliers will be 
needed, also a pair of tin shears and a 
piece of metal upon which to rivet. 

Cut out a piece of metal for the base 
to a size of 5-*4 by in. Trim the 
sharp corners off slightly. Draw a 
pencil line ail around the margin and 
% in. away from the edge. With the 
pliers shape the sides as shown in the 
illustration. 

Next lay out the holding cup accord- 
ing to the plan ot development shown, 
and cut out the shape with 
the shears. Polish both of 
these pieces, using any of 
the common metal polishes. 

Rivet the cup to the base, 
and then, with the pliers, 
shape the sides as shown 
in the photograph. The 
manner of making and fas- 
tening the handle is clearly 
illustrated. Use a tile to 
smooth all the cut edges so 
that they will not injure 
the hands. 

In riveting, care should be taken to 
round up the heads of the rivets nicely 
as a good mechanic would. Do not be 
content merely to bend them over. 
This rounding is easily accomplished 
by striking around the rivets' outer cir- 
cumference, keeping the center high, 

A good lacquer should be applied 
after the parts have been properly 
cleaned and polished, to keep the metal 
from tarnishing. 



A Home-Made Duplicator 

The usual gelatine pad, which is the 
principal part of the average hecto- 
graph or duplicator, is, as a rule, un- 
satisfactory, as it is apt to sour and 
mold in the summer and freeze in the 
winter, which, with other defects, often 
render it useless after a few months 
service. 

A compound that is almost inde- 
structible is the preparation sold at art 
stores as modeling clay. This clay is 
as easily worked as a putty and is 
spread into the tray, which may he of 
wood or tin, and the surface leveled by 
pounding with a mallet or hammer, 
then by drawing a straightedge over it, 
The surface of the pad Is now sat- 
urated with pure glycerine. This is 
poured upon the surface after it is 
slightly warmed, covering the same 
and then laying a cloth over the pad 
and allowing it to stand long enough 
for the day to absorb tbe glycerine, 
after which it is ready for use. 

"t he original copy is written with a 
copying pencil or typewritten through 
a hectograph ribbon, A sheet of 
newspaper is laid upon the pad and a 
round stick or pencil is passed over it 




to make the surface level and smooth. 
Remove the newspaper and place the 
original copy face down on the leveled 
surface and smooth it out in the same 
way so that every part touches the 
pad. Remove the copy in about five 
minutes and place the clean sheets of 
paper one after another or the surface 
and remove them. From 50 to 
copies of the original can be made in 
a short time. 



POPULAR MECHANICS 



151 



This compound ts impervious to 
water, so the negative print is removed 
by simply washing with a damp 
sponge, the same as removing writing 
from a slate. T bis makes it possible 
to place another original on the pad 
immediately without waiting for the 
ink to vanish by chemical action as in 
the original hectograph. 

The action of the weather has no 
effect upon this compound and it is 
proof against accident, for the tray 
may be dropped and the pad dented 
or cut into pieces, and the day can be 
pressed hack and leveled. The only 
caution is to keep it covered with a 
cloth saturated in glycerine while not 
in use. — Contributed by A. A, Hough- 
ton, Northville, Mich. 



Paper-Clip Bookmark 

The combination of a paper clip and 
a calling card makes a good book- 

m a r k> 
The clip 
and card 
can be 
kept to- 
gether by 
pier cing 
tli e card 
and bend- 
ing I h e 
ends of 
the wire to stick through the holes. 
The clip is attached to a page as shown 
in the sketch, — Contributed by TJlos. 
DeLoof, Grand Rapids, Mich, 




Aerating Water in a Small Tank 

A simple way of producing air pres- 
sure sufficient to aerate water is by the 
use of a siphon as shown in Fig. 1. 
The siphon is made of glass tubes, the 
longer pieces being bent on one end as 
shown. The air receiver and regulat- 
ing device are attached to the top end 
of the lower tube, as shown in Fig. T 
The receiver or air inlet is the most 
important part. It is made of a glass 



tube. % in, in diameter and 5 in. long, 
A hole is filed or blown through one 
side of the glass for the adniissiejn of 
air The ends of the smaller glass 




Fig.i Fift.a 

K&rtlrtg Air Through Water 



tubes are passed through corks having 
a diameter to fit the ends of this larger 
tube. The ends of these tubes should 
be so adjusted that the continuous 
drops of water from the upper will 
fall into the tube below. The succes- 
sion of air bubbles thus imprisoned are 
driven down the tube and into the tank 
below* 

The regulator is placed in the tube 
or siphon above the air receiver. Its 
purpose is to retard the flow of water 
from the siphon above and make it 
drop rapidly. It consists of a rubber 
connecting tube with two flat pieces of 
wood clamped over the center and ad- 
justed with screws. The apparatus is 
started by clamping the rubber tube 
tightly and then exhausting the air in 
the siphon tube, then placing the end 
in the upper reservoir and releasing 
the clamp until the water begins to 
drop. It the reservoir is kept filled 
from the tank, the device will work for 
an indefinite time. — Contributed by 
John T. Dunlop, Shettleston, Scotland. 
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INTERESTING PATENTS 

TRAIN BERTH FOR INFANTS— The necessity 
of holding an infant in the arm; during long rail- 
road journeys in considered by a Californian in- 
ventor to be sufficiently serious to require a remedy* 
Me proposes* therefore, a collapsible berth fFig. I>. 
provided with a folding hanger Frame which wit! 
engage with the hack of the ordinary car scat. 

HOT- WATER BANDAGE A hot -water bandage 
that may be wound around the foot as shown in 
h'Eg, l!, or applied to any part of the lifnbs t i? one 
of the latest tilings in surgical and medical bandages. 
It consists of a length of rubber hose, provided at 
each end with a cap similar to those Used for hot- 
water bags. Filled with hot water, it is wound 
around the afflicted member and made fast with the 
cords provided at each end. 

COMBINED VEST AND SUSPENDERS— Fig- 
ure S shows an ingenious combined vest and suspend- 
ers arrangement. The front of the vest appears like 
that of the customary article, but the front halves 
diminish in width upwardly and taper to the shoul- 
ders, ending down the back in crossed suspender 
straps which engage with the buttons at the back 
of the trousers. The hack walls of the lower vest 
pockets arc provided with buttonholes adapted to 
engage the buttons on [he front of the trousers. 

WALL-ENGAGING SUPPORT FOR LADDERS 
— The illustration designated as Fig. 4* which shows 
a wall-engaging attachment for ladders, also clearly 
illustrates its purpose. The distance between the top 
of the ladder and the wall is regulated by turning the 
crank. 

HAND CULTIVATOR — This little cultivating tool 
( E''Lg, |il is designed for use in kitchen gardens. 
Pushed along between the rows of the lettuce or 
radish bed, it is claimed to be just as effective in this 
sphere as the large cultivators in the fields. 

A REMOVER OF FACIAL LINES AND DE- 
FECTS— It is bardie necessary to state that this 
wrinkle eradicate? (Fig. lit is only worn at night 
and in strictest privacy. It is a facial mask com- 
prising a rigid plate having symmetrical ends fash- 
ioned. to fit the cheeks of the wearer, and a rigid 
connecting section that git* beneath the nose. A 
central Opening is left for the bps, 

MOTORCYCLE WITH MOTOR IN REAR 
WHEEL — An interesting idea for motorcycle con- 
struction is shown ill Fig. 7. The motor is within 
the rear wheel instead of being set in the frame, 
where it is always more or less in the way. 

AEROPLANE AMUSEMENT DEVICE— The 
aeroplane has not yet readied a stage that would 

warrant its use as a mean a of thrills for the general 
public at amusement parks. The rest best thing, 
therefore, is some device that will give as close art 
imitation of flight as possible without the attend- 
ant danger of real flight, and the apparatus shown 

in Fig. 8 has been evolved to this cud. The aero- 

planes used are provided with two comfortable 
double sea ta, and have bearing wheels which run on 
an elevated monorail, Guide rails are located three 
or four feet below the bearing rail to keep tlie aero- 
planes from tipping over. To carry the deception of 
actual flying as far ss possible, each machine is pro- 
vided with a guiding or elevating plane and a con- 
trolling wheel. 

SLEIGH RUNNERS FOR CHILDREN'S 
WAGONS — By means of the runners shown in Fig. 
fl, the toy express wagon may be converted into a 
sleigh when tlie first snow falls. The runners arc 
provided with clamps adapted to engage with the 
wheel fellies. 

AMPLIFIER FOR TELEPHONES— An ampli- 
fier that may be attached lo any standard telephone 
set is illustrated by Fig 10. The bracket carrying 
the horn lias an upwardly extended arm so arranged 
that when the receiver is set in it, contact is made 
with the amplifier. 

DOUBLE-END CAP FOR FOUNTAIN PENS 

— A new idea in fountain-pen construction is a 
double-end cap, one end to cover tlie pen when not 
in use anti the other for (he back end of the holder 
when the pen is in service. Figure 11 shows the 
location of the pen in its vacuum chamber when 
not in use. There being no air holes, evaporation is 
impossible. It is claimed that a pen so fitted may 
he laid away for a considerable time and found as 
.serviceable a$ ever when picked up again. 
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PRACTICAL OR UNIQUE 

FOOT-REST FOR ROCKING CHAIRS— Fifrire 
111 is an adjustable, rubber* wheel Font -rest for rock - 
mg chairs, 5 aid to permit an easy', continuous rocking 
mot i ou. N without the least exertion. The foot-rest is 
fastened to the chair by mean* of a curved rod, 
which does not interfere in any way with the eecu* 
pant uf the chair. 

NEW DRIVING GEAR FOR AUTOMOBILES 

- — An interesting driving gear for automobiles is 
shown in Fig. 13. it consists of a conical drum 
set into the space beneath the seat,, with its smaller 
end i] ear the engine, and a friction roller which 
cornea in contact with its under surface. The fric- 
tion roller is shifted cm its shaft so as to come In 
contact with the con tea] drum at its larger or 
smaller end and intermediately, this being the means 
of regulating the speed. 

SHOWER-BATH APPARATUS— Figure 14 il* 
lustrates a shower-bath apparatus for use while reclin- 
ing in an ordinary tub, altogether doing away with 
the overhead sprinkler-ring idea. A flexible tube 
connects the faucet of the tub with two Spray tubes, 
which arc hong just below the rim of the tub cm 
each side by means of four hangers. The per- 
forations in the tubes arc so arranged as to throw 
the spray from the ends toward the center and 
across the tub, while the perforation nearer the 
centers of the tubes throw' the sprays downward 
and across the tub at various angles. 

IMPROVED FACTORY TRUCK — With this 

truck (Mg. InJ, one man is able m handle a load as 
heavy as the truck will carry, this being made pos- 
sible by means of the hook attachment and the 
spurs which take the place of the nose or blade 
uf the ordinary truck. The truck is constructed on 
the principle of the lever. It is merely pushed up 
against the in ad,, the sliding h oOk adjusted and 
lucked hack, and the truck pulled over, bringing the 
load with it. 

SELF-WRINGING MOP AND DUSTER HAN- 
DLE — A self -wringing handle is illustrated in the 
set of drawings designated as Kip. It". In the first 
draw ing, the handle is shown with cloth ready for 
use as mop, duster, window washer, or floor oiler, 
while the second shows, the cloth twisted to wring, 
Thc change From the rolled or matted position to 
the twisted is accomplished by merely drawing the 
Collar along the handle, 

FOOTREST FOR HOT-AIR REGISTERS— A 

foot- rest for use over the registers of hot-air fur- 
nace* is, shown in Fig, 17, The rest proper is a 
sheet of metal, provide.-!] with perforations to allow 
the heat to escape through, and supported by mean?? 
of attachment to the baseboard and by two hinged 
legs. 

COMPOUND HOT- WATER CIRCULATING 
COUPLING FOR RADIATORS — Figure Jfl Slips 
traU'S an improved connect ion between tht sendee 
pipes and radiator* of hut -water systems. It is a 
compound coupling consisting of a single casting 
divided into two channels by a diaphragm, The hot 
water from the val ve passes over the diaphragm and 
is directed by tlte nojczle up into the first loops of the 
radiator and on through the other loops. The cold 
water returns under the diaphragm to the return 
pipe. The hot anil cold water arc thus practically 
separated. The hot water, being directed to the top 
of the radial nr, the cold water mci ts with no re- 
sist ance while returning through thr radiator and 
coupling, Both the Supply and re | urn piping are 
above the floor, and, as the radiator is only con- 
nected with piping at the ore end, it can be changed 
for^ one of more or less coib without change in 
piping. 

NEW BOOKS 

HENDRICKS' COMMERCIAL REGISTER OF 
THE UNITED STATES FOR BUYERS AND 
SELLERS— The nineteenth annual edition, of this 
valuable work is improved by numerous revisions ami 
additions;, bringing 11 strictly up to date. The total 
number of classifications in the book is IJn,4Sl, each 
representing some machine, tool, specialty nr mate- 
rial required in tlie architectural 1 engineering, me- 
chanical, electrical, railroad, mine and kindred in- 
dustries. These classifications arc so Arranged that 
The book can he used for cither purchasing Ot mail- 
ing purposes. Price, $1000. S, E. Hendricks Co,, 
New York, 
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DlFTRO ti 3 1 3 drifted down to Florida and was work- 
x ing with a gang at railroad const ruction. He 

had been told to beware of rattlesnakes, but assured 
that they woutd always give the warning rattle be- 
fore striking. 

One hot day he was eating his noon luncheon on 
a pine log when he saw a Dig rattler coik'd a few 
feet in front of hint. lie eyed the serpent and began 
the iog, He had barely got 
when the snake's fangs bit thr 



to bit his legs over 
them out of the way 
bark beneath hint. 

“Son of a gtma !” 
ringa da bell?" 



yelled Pietro. “Why you no 



Freshman — “Where are the bathrooms to be in the 
new dormitory ? M 

Sophomore — "‘It’s a Freshman house* there won’t 
be any bathrooms J they T rc going to put in vacuum 
cleaners. ” — Buffalo Courier, 



“Giles," said De WTiizz to his chauffeur, before he 
started nn bis run across the State, “have you oiled 
the machine thoroughly?" 

“Yes, sir." 

“Are you sure. Giles 5 " 

^Yes, sir ; 1 have filled! 
the spring cups and the 
engine reservoir, and I 
have greased Iht.- comet’ 
a -piston, the pluribua 
imum, the exhaust pipe, 
the mu filed tread, the 
thin gumboil, the rigama- 
jig K and both the hot 
hoses. ” 

“Art those all the 

S arts ynu have oiled, 
iilcs?** 

"Yu, sir." 

"You have forgotten 
the most important place 
of all. Take the ean and 
squirt a few drops of oil 
on the license number, so 
that the dust will collect 
on it and make it hard 
to read. Always remem- 
ber to lubricate the 
license number, Giles. " — 

Newark News. 



<J J give you my word, 
the next person who in- 
terrupts the proceedings," 
said the judge, sternly* 
“will be expelled from 
the courtroom and or- 
dered home.** 

“Hooray 1" cried the 
prisoner. 

Then the judge pon- 
dered. — Judge. 



“What animal,” said Ibc teacher of tlte class in 
natural history* “makes the nearest approach to 
m an ?" 

“The flea,” timidly ventured the little boy with the 
curly hair. — Chicago Tribune. 

Dr. Harvey W. Wiley, the Government’s Food ex- 
pert, was talking about a notorious case of food 
adulteration. 

“The morals of these people I" he said, "It is in- 
credible. But I know a lit lie boy who will grow up 
and join them some day. 

“I was walking one morning in a meadow when 1 
saw- this lit tic boy gathering mush rooms. 

“ ‘Have you had good luck?’ I asked. 

** 'Fair,* he answered, showing me his basket. 

"But I gave a cry of alarm. 

" ‘Why, my lad/ I said, ‘those arc toadstools you've 
got. TIi oy ’ re poison, deadly poison. 1 

"tie tipped me a reassuring wink. 

" ‘Oh, they ain’t for catirr, 

for sale. 1 ' ” 



sir,* he said ; ‘they're 



While driving along a country road a man saw the 

roof of a farmer’s house 
ablate. He gesticulated 
and called to the farm- 
cr's wife, who was 
calmly standing in the 
doorway : 

“Hey, your house is 
afire I” 

“What? 1 * She bawled 
out, 

“I say, your house 3s 
afire !” 

“What did y'say? I'm 
a little deaf!*' 

“Your house is afire I" 
again yelled the man at 
top of his 1 lings. 

“Oh, is that all?” 
calmly replied the wo- 
man, 

‘‘It's all l can think of 
just now, 11 responded the 
man in a rather weak 
voice as he drove on. 



Reporter— 1 “How did 
your assistant happen to 
tall from the parachute?* 1 
Aeron ant — ' "He be- 
longed to the union.* 1 
Rcporlc r — ‘ ‘What did 
that have to do with it?*' 
Aeronaut — “ He was 
two miles Up when fie 
heard a whistle blow, 
and thought 'it was time 
to quit work..*’ 



A chauffeur, who had 
just returned to the gar- 
a g c after taking the 

State's examination to determine his fitness to be 
licensed, was asked by a fellow worker what the 
■questions were; 

“One of them was about meeting a skittish hof.se," 
lie I'cptied. “They asked me what ] would do if I 
approached a horse, which showed signs of being afraid 
of the car and its driver held up bis hand to me.” 

“What's the answer?*' asked a bystander. 

"Oh, I had that, alt Tight*” ibe chauffeur replied. 
“I told s t-in I’d stop the car, take it apart and hide 
the pieces in the grass.” — New York Sun. 



Courtesy Harper’s Weekly 
“Mandy, This be the Largest Funnygraf I Ever See.” 



She is a charming old lady, but somehow, «,|ie has 
never been quite able to reconcile herself to the tele- 
phone, The other day she was called up by Mrs, 
B — , a friend of many years, and the two had a 
long chat. 

"There,” said the first old lady, just after she left 
the telephone, “there, I meant to give Mrs. B — that 
handkerchief she left here yesterday." — New York 
Sun. 



“How do you find 
your way home when out 
of sight of land?" asked 
the girl of the captain, 
"By means of the com- 
pass he replied* genially, 

“Oh, yes.” she exclaimed, delightedly, “and when 
you are going from home I suppose you use the 
gopass." 

After that he kept busy and allowed no passengers 
to come near him. — Buffalo Express. 



“See here, waiter! 3 Found a collar button hi this 
pie!” 

“Didn't sec nothin 1 of an umbrella, did you. boss? 
Tlah was one lost heah las’ night.” — Minneapolis 
T ribuitc. 



“Waller, vou’te the biggest fool 1 ever saw," 

“Ye*, sir, Why, sir?” 

“Didn't l ask you to get me a water cracker?” 
“Yes, sir.” 

“And here you bring me an ICC pick-”— Cleveland 
Lender. 
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Write for Grand Free Illustrated 

HOME-BUILDERS’ 
CATALOG 



and Complete 
BOOK 



Our great new HOME-BUILDERS’ CATALOG, con- 
raining over 5,000 bargain offers on guaranteed Building Ma- 
terial, is now ready. We want every reader of Popular Mechanics 
to have a copy — free. The record-breaking reductions from 
retail prices will make you want to build. 

Costs Less to Build 
Th an Yo u Ever Dreamed! 

Ho matter what estimates you may have had on the cost of budd- 
ing material, you will find ours far below them. Our Sow price makes 
it cheaper to build than pay rent. Get our Catalog and Book of Plans 
and see how much money we save you. No middlemen's profits to 

pay. You can buy at dealer's prices. 




645 



Ml work and $ 

Lumber for this 
House, only 

Including Plana and Specifications 




Plan Book Free 



Over 50 complete designs for beau- 
tiful, practical houses, coinages, 
bu n gal o' ws . etc. Eve ry home sho w n 
has actually been bulk at the exact 
cost specified. Send IOc to pay 
postage and mailing, 

Samples of 
5,000 Bargains 

Doors, $1.62 and up; 4-light win- 
dows, 70c; corner blocks.. 2c: quar- 
ter-round , per 100 feet. 25c: stair 
balusters, 3c; stair newels, $2,57: 
porch brackets. Sc: porch columns, 
$1.85; oak flooring, per 100 feel, 
52c; window frames, $Ll5; plate 
rail, per foot. 4c; corner beads, 3c: 
gable ornaments. 75c oak thresh- 
olds, 4c; grilles, per foot. 30c; flint- 
coated rooting, per roll. $1,00: man- 
tels, $11.75. Over 5.030 equally 
wonderful bargains, listed and. pic- 
tured in our free books. Don't fail 
to write for them today. [55] 



Buy Building Material at Cut Prices 
Direct from the Largest Millwork 
and Lumber Plant in America! 

We L'arry a tremendous stock of building material— everything needed to 
u ild complete and beautiful homes of the most modern types, even to mantels 
ur.d hardware. We guarantee quick shipment, no matter how l arge the order. 

Over Half a Million Customers 

Solely through our Grand Free Catalogs and the Big Values offered 
herein, ws have built up a patronage extending from ocean to ocean. Over 
half a million satisfied, enthusiastic, loyal customers on our books! You 
can ‘l put your finger pn ihe map of the United States without locating a 
Gordon -Van Tine customer! We have been in ihe Building Material busi- 
ness since 1565, Our business motto Is the Golden Rule. 



Quality the Highest 



Every item we sell is guaranteed up 
to the official grades of the Sash and 
Door Manufacturers' Associations. Our lumber is first air seasoned and then 
put through a scientific drying process, Our Sash., Doors and Millwork are 
made in the latest styles, approved by best architects. Gordon -Van Tine 
Doors are extra strong and well manufactured, jumlsare made with heavy 
hard wood dowel pins, glued with Imported glue and pressed together by 
heavy steam and power press. All our goods are fully up tohighesl atau> 
ard in material and workmanship- ve absolutely guarantee quality. 

Safe Delivery and Satisfaction or Money 

refund 

are 

not absolutely satisfactory Three big hanks vouch for our reliability. 
Sue our rating In Dun's and Brads? reel's Commercial Agencies. Ask our 
customers. Get the Big Free Catalog and see prices* 



D 1 inrlfaH I Every article we ship is guaranteed, and we ref 
I\.d UilUcU • every penny and pay freight both ways if goods 



Write for FREE BOOKS 

saving, price-cutting Home-Builders' Catalog, Get your name or. our Free 
Mailing List for Extra Bulletins as fast as they are issued. 

Don’t lay aside thi» magazine without writing to 

GORDON-VAN TINE CO., 2397 Case St.. DAVENPORT, IOWA 



Pleat? Mention Popular Mechanics 
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The Drawing 
Pen is Mightier 



I T’S so easy to enjoy yourself. Never were there so many 
different forms of amusement as there are to-day. But the 
fact cannot be denied, if you wantto fatten your own pay-envelope 
and succeed in fife, you mi/sf draw the line somewhere. 

Yes — there is a way for you — away that has been blazed and 
followed by exactly such men as yourself. These men had all the 
inborn love of a good time, and still have it. But they came to 
realize, before it was too late, that much of their pleasure time 
could be spent to far better advantage. 

And this was the result: — 

Joe Stieren advanced himself from machine-wood worker to 
foreman ; Jonathan Thomas was promoted from miner to Assistant 
Mine Inspector; Ralph Davis changed from elevator man to 
electrician ; Charles V. Cosby moved up from paymaster’s clerk 
to superintendent of construction ; Tom Walsh from proofreader 
to draftsman ■ Bert Spark’s salary jumped from $50 a month to 
$1000 a year. John Wing’s salary doubled itself in less than two 
years — and soon, without end. These names are picked at random 
from the list of thousands of successful students of the Inter- 
national Correspondence Schools — men who were helped in their 
spare time to win success in their chosen line of work. Now — 

What are you going to do about it? 

It’s a pretty poor sort of chap who hasn’t the ambition to find 
out how he can be helped — especially when finding out costs 



Please Mention Popular Mechanic# 
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nothing. What arc you going to do about it? Have you enough 
ambition to mark the attached coupon to learn of the special way 
by which you can have pur position bettered ? 

Marking the coupon costs nothing, and is in no way binding. On 
the contrary, it brings you advice and information telling how you 
can qualify through I. C. S. help for splendid positions in the 
occupation ofyourown cfto/ce,withoutleavjng homeor stoppingwork. 
So long as you can read and write, it is absolutely immaterial who 
you are, what you do, where you live, what your salary, where 
you got your schooling, or what your age — 

The I.C. S.has a way for you Mm, 



Now— Don't you think it well worth your 
while to get in line for the really good 
things of life when the way is so easy? 
Over three hundred I* C S. students every 
month VOLUNTARILY report salary in- 
creases and promotions won wholly 
through this l.C. S. help— 331 were heard 
from during October. 

So long as you can furnish the ambition, 
the 1, C. S. can furnish the training— and 
in such an easy way that the cost will 
not be a burden to you, 

You've got to wake u p> some time and look 
this matter squarely in the face, Wake 
up NOW— before it is too late. 

Mark and mail thecoupon to-day. Then the 
i.C.S- will step in and show you beyond any 
question of doubt how you can be helped. 



by marking the coupon NOW . 
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Four Top-Notchers 

Each of these tour tools is the top-notcher in a. large line of guar- 
anteed hand tools, made b jus and stamped with our factory brand 

The MARK of the MAKER. 

That mark is our Guarantee of Excellence to you and is put only on tools 
that are perfect in quality and workmanship and up to the high stand- 
ard of over 90 years of manufacturing experience, ability and progress, 

THE SAMSON BRACE, known to mechanics every where as ibe 
Oi u-.lt lirace M 1 E has lln *1 eel-clad head, alligator-jaw, and the A all- hearing 
Chutf-k— |Ji* gitaleil of All Improvements in bract-construction, 

THE No. 30 STAR RIVET, BOX-JOINT FLIER— preferred by 

electricians everywhere because lh p |o;ul works smoothly and easily 1 the culling 
edgci tncCE Accurately and cut clean. 

THE SOLID-HANDLE WRENCH— Head, bar, shoulder and handle- 
frame made of fine piece of solid steel, rase- hardened. The Only oi lier piecea 
Are the sliding -jaw, ierew And wood- facing of handle. 

THE ffil9 ORIGINAL SNIP— The tirst hith^rade tumor’s tnip sn the 
American market, At>d ihe bell snip sdd today b Made eft he best Norway Iron, 
with special high-grade tool al cel laid deep Into the blade* i n creasing culling 
power and long life, 

IFrlU icJar for jo ur tapj of the U Hamij Mil/' A r&f-paftt £«* CtntAlrting many f az< J 

*f Valuable skof-in for malign and a catalog *f*Titr£OQ H,ind 'Tool* for Car ft ft i£ri , jMnf A ini' f-T J, FJtf- 
trltlitti, Tirtimitbiy *n. 

The Peck, Stow & Wilcox Co. 

M rnn of the Larred Line of Mechanics’ 

1 l\o* Hand-Tools Uffi. rtd by any Maker 
Address Correspond*: dcc to 20 Murray St,, Hew York City 

EMabHat ttsj im 

Five Large F^ortes — - 
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FREE TRIAL 



We want you to grind your tools on this perfected 
carborundum grinder for six months so you can 
find out its great value in your work If after 
six months' trial you decide not to keep 
it, return it to us—no hard feelings, 
just send it back. The six months' 
use will have cost you nothing* 

Luther 

Diamond Tool 

Grilldcr The Perfected 

Carborundum Sharpener 



Months 



Mechanic ’ 1 
Special 
with Twist 
Drill ■Grind- 
ing Attach* 
meiit 



25 times 
faster than 
grindstones 

6 times 
faster than 
emery 



25 Times Faster Than 
Grindstones 

This Luther Grinder — the standard of 
the world— with its wheels of the won- 
derful abrasive carborundum, is 25 times 
faster than grindstones. It cuts the 
hardest steel as emery does copper. One 
man with the Luther does the work of 
20 men with any other sharpening device. 
Does not draw temper. No need of hard 
pressing — just a light touch — the hard, 
sharp carborundum crystals of the wheels 
peel off steel in tiny shavings. No water 
needed. 

Return This Coupon 
and get our 6 months 

Free Trial Offer 



Foot and Hand Power Equipped with 
Sharpening Attachments 

The special sharpening attachments enable anyone 
to do the most difficult sharpening, such as sharpen- 
ing twist drills, chisels, plane bits, etc. 

Luther Diamond Tool Grinders are the Standard 
grinders of the world. In addition to their wonder- 
ful carborundum wheels, that never need dressing, 
they are mechanically perfect 
machines— machine cut spur 
gears— dust proof and bronze 
bearings^machined parts run 
in bath of oil* 

In short, a Luther Diamond 
Tool Grinder will please you 
by its solid construc- 
tion, and because it 
makes it easy 
to have keen 
edged tools 
w i thout 
drudgery* 



Hand 
Power 
Me- 
chanic’s 
Special 
with At- 
tachment 



Send for our 6 months* free trial offer— 
we will also send you free a booklet tell- 
ing the interesting story of the discovery of carborundum— how 
a scientist, attempting to make artificial diamonds* and fusing 
the elements of diamonds in an electric furnace, hot beyond the 
measurements of science, discovered, not the diamond, but car- 
borundum — the wonderful abrasive that will scratch the diamond itself and cut 
steel as emery does copper. 

f LUTHER GRINDER MFG. OX 

| 68 Madison SL P MILWAUKEE, WIS. 



Send coupon For our 6 months' fret 
trial offer toduy. 

Sending this coupon puts you un- 
der no obliEadons. Fill in your 
name at once and return coupon 
mw while it is on your mind. 

LUTHER GRINDER 
MFG. CO. 

68 Madison Street 



Plf.sjh-.feii.tia me r roe an A 
prepaid your free ear- 
boTOtidUrn booklets And 



I 

I lour sir months frt-e 
z trial offer on tho Luther Diamond 
I Tool Grinder Mocha ntttf ^rectal. 



MILWAUKEE, WIS. 



1 Pcakr's High + . . . Detta'i Address 

1 
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Guaranteed for 40 Years 

Behind every Wing Piano there is a guarantee of forty years— YES, 40 YEARS , We waited for 40 
years before making this guarantee, a guarantee which is longer than any other guarantee ever made. 

The reason we waited was to see in what condition the 
pianos wc shipped out forty-two years ago were in today. 

We found them to be almost as good as they were when they 
left our factory. So we ktww that we can safely guarantee the 
Wing Piano for forty years. 

Our desire is to ultimately give a guarantee of 50 years 
with every Wing. When our pianos have been out for fifty 
years we will inspect them and if they are in the condition 
we know they should be., we will give with every piano a 
guarantee for fifty years. 

The pianos which already have been in use for 42 years 
look now as if they would still be good twenty-five or thirty 
or even forty years from now, but to us a guarantee means a 
Guarantee — not merely a few words written on paper for effect. 

Think for a moment of what our guarantee really does mean, Tt means that the great resource? of the Wing Piano 
Co. are behind it. And the resources of this company with 42 years of prosperous business are equal, if not superior, to the 
resources of a large bank. Compare this Wing guarantee to the guarantees given by ‘ mushroom selling ram panic* 
fjust plain piano agents!' which have sprung up almost in a day— companies which have no factory arid which sell pianos 
made “just to sdr 1 and branded wiLh a name only For forty-two years is has been our aim to build the very best piano 
in America, Fifty thousand pianos in i he hand?: of 50.000 sat iififd customers attest to the ureat success we have won. Deal 
with the factory if VOU want the beet — if you want the protection of the factory guarantee. Send the free coupon on the 
opposite page and let ns tell you how we will ship a Wing to you absolutely free. 



We Will Buy Your Old 
Organ or Piano 

If you have an old organ Or piano we 
will pay you a good price in exchange 
for a Wipe Piano. Get our free book 
which explains all about it- Wt will 
tell you just what we will give you m 
dollars ant! terns. Find out how much 
you can get for that old organ or piano 
anyway. Send the free coupon for 
our big free book. 
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SHIPPED FREE 



Piano Player 

also shipped FREE 



We, the manufacturers of Wing Pianos for 42 years, will send you a genuine Wing Piano, tested 
and guaranteed by us. without one iserniy from you. We will ship the piano free with all Freight paid 
In advance by u*. You are not out one cent in money or trouble. This is an offer never equaled 
before by a big manufacturer. An offer direct from one of the 

largeit manufacturers of pianos in the world. This offer is 
backed by a forty-year guarantee by the manufacturer. This 
offer places you in the very same position at if you were a dealer. 

You buy at exactly the same price as the dealer pays. You do 
business direct with the factory which ha* sent out more than 
42,000 pianos. 

Think of what this offer means! We allow you to keep the 
genuine Wing Piano in your house for four full weeks without 
paying anybody anything. You play on it. Use it just as if it 
were your own, ■ Take music lessons on it. Test it in every 
way. Compare it with any other piano you wish. Decide your- 
self. There wonJt be any salesmen around to bother you. You 
may be sure that if you decide to keep the Wing none of the 
money goes into- the salary of salesmen. Every cent goes into 
the piano because you deal with the men who make the piano. 

If y«Li wish a Pfuo FEaycr, a pSanc which 
yoic crh Ic.tm to play In ftw ruinu;es r we w III 
*h ! p the W in £ Pijvct to- j iju eh ilu iaiut lib- 
eral teriJtS ;kji in re ir i i J r pdjntii, Wf will in, 
lLulLi' iui ns- nilLs af (lie Iran! Liiarcti music ,-tivl 
the IMJnutt TJi nr piano eiii:irs into E)te home 
1 ' l>u r.in ut r if Li. [luwn ami l«|f!n playing, 
SeliJ Irvt eOUpLiib fur this. esLpi tin linary offer. 



Did You Ever Have a 
Piano in Your Home? 




If not, haven't you often — often— wished that you did have 

One? The delights of sitting before a splendid instrument — the _ 

supreme pleasure it gives— is known only to those possessing a 

good piano. Your opportunity is here now. You may have a piano in your home any time you want 
it* You may use it for 4 weeks positively without expense to you. After the four weeks' free trial are 
tip make your decision. Either keep the piano, or send it back, ju*t a* you chooto. We ask you not 

to keep it unless you are fully satisfied — more than satis* 
fled. Unless you are charmed with the delightful tone — - 
the splendid beauty of the Wing Piano— we would rather 
you would not have it. Because we want every Wing to 
sell another Wing, 

If for any reason— any reason whatsoever— you desire 
to return the piano you are at liberty to do so. Then we 
will pay the freight back to our factory. You are not out 
one cent. You have had the use of a Wing Piano for four 
weeks. Send the free coupon for our big piano book. 
This book tells you all about this tremendous offer. 



We furnish (he Mowing articles FREE 
with every Wing Plant: 

Handsome Stool, A Beautiful Unseat el 
Drapery. French Velour Drapary, Japan- 
ese Silk Scarf. Chine Silk Scarf or a Satin 
Dam ask Scarf ( your choice). FrceMiuical 
Education— a positively free scholarship. 
Let ua tell you all about thi* moat wonder- 
ful opportunity.) OUR FAMOUS NOTE- 
ACOKD (The automatic muiic teacher 
■which aid* you in learning to play. It »a 
teacher which never be comes tired and 
never make* a mistake.) Send the free 
coupon. 



Send FREE Coupon - 

Now for Free Piano Book ** Free Coupon 



This btw)k La positively free. It is the blgRcst piano book ever published. It tells you just 
how to judge a piano. It contains ten tests to apply to every piano. Apply these tests to any * 
piano and yon will know absolutely whether that pLano is a good piano or not., This book is 
invaluable to anybody who intends to buy a piano now or in the future. It tells how the f 

forfeits of the world are searched far timber for the Wing Pianos. How this timber 13 



WING & SON 
lid. INS) 
13th St. and &th Are. 
Dept, HSU 
NEW YORK CITY 



•ea«oned for throe year* — ■ then how it is placed in a steam room for four months and 
made bone dry and impossible to warp before it ts used in a Wing, Yon see WHY f G*NTt,rwetf: — With the dtetlnert 
we can Rive you an absolute forty-year guarantee — a forty-year guarantee from . understanding lluitlncit EHhtliUjrlcig 
tho manufacturer. Isn't this better than a second hand guarantee from a small M wu thing 3 would like to luw# i‘ou «' 

dealer 1 Besides, you know- HOW Wings are made because you get them vtnicht f 

from the factory. Why take a chance on a piano when you don't know where * p£!^k TiSp?^h?Sii judJl7« 
it is made — a piano which is merely branded with a name — a name which 4F the rnjae nf n piano and other importunt 
CANNOT mean the seasoning and workmanship which {joes into a Wing, a fa formation for i«oi>la whom*? *aat to bar 

Don’t neglect to get our free book. Send the free coupon today. J * piano. 



wing & son ( isos) 

13th St. and 9th Ave., Dept 1191. NEW YORK CITY / 
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“The Clear Track” 



Two men a thousand miles apart 
talk to each other by telephone 
without leaving their desks. 

Two wires of copper form the 
track over which the talk travels 
from point to point throughout a 
continent. 

Moving along one railroad track 
at the same time are scores of trains 
carrying thousands of passengers. 
The telephone track must be 



dear from end to end to carry the 
voice of one customer. 

The Bell system has more than 
ten million miles of wire and reaches 
over five million telephones. This 
system is operated by a force of 
one hundred thousand people and- 
makes seven billion connections a 
year — twenty million “clear tracks” 
a day for the local and long dis- 
tance communication of the Ameri- 
can people. 



The efficiency of the "Bell system depends upon 
"One System, One Policy, Universal Service." 

American Telephone and Telegraph Company 
And Associated Companies 
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Fighting the Trust 



Burlington Direct Guarantee 

Oh Both case and Movement 

,54? 



READ! 

A Watch Of fer Without 

Parallel 

Iff' Write for our FREE book on 
watches; a book that posts you on 
4 ‘selling systems/’ and explains the 
reasons for our most remarkable rock* 
bottom-price offer DIRECT TO YOU 
on the Highest grade Burlington* 

I? YOU WANT a highest grade watch (ladies’ 

or rent]emen't) t or if you ever expect to own 
tuch a watch, write NOW for the free Burling* 
ton book* See coupon below. 

Wewon’t “knuckle down'* to selling systems 
among dealers, so we have decided to make such 
a tremendous and wonderful offer direct to the 
■ public on a first-class time piece, that no trust* 

no dealers under contract will or can stop us. 
You too will seize this opportunity to get the “Burlington Special' * direct on this wonderful offer. 

You should not buy a worthless watch just because it is cheap. Nor need you pay trust price* 
How for a top-notch watch. The free Burlington hook explains. 

A Month At An Anti-Trust Price 




HA >A CA ££ 

uxHir t'il;.- Ft*» gg i ffxtfs 



Adjusted 



t«£ 



$2.50 i 



$2.50 a month for the world's most superb time piece] The easiest 
payments at the rock-bottom — the Anti-Trust price, To assure us that everybody •wiii quicklj accept 
this introductory direct offer, allesw cash or easy payments just as you prefer. 



No Money Down 



Gel the FREE Burlington Book Now Write 



We ship the watch on approval, prepaid (your choice 
of lady s or gentleman's open lace or hunting case). 
You risk absolutely nothing — you ply nothing— not one 
cent— unless you want the great offer after seeing and thoroughly inspecting the watch* 

for the free book. It will 
tell you what you f 
ought to know before you even exam- ^ 
ine a watch. It will tell you the 
inside facts about watch prices, 
and will explain the many 



THIS BOOKLET will quickly convince you 
too that you DO want an Anti-T rust watch — made 
in the independent factory that is fighting the 
trust as best it can by giving better quality and 
su perior workma 1 1 bl \ \ p tl i rou g S unit ; we wi 1 J quickly 
convince you that the Burlington watch, on which 
there is only one rock-bottom price (the same 
rock-bottom price everywhere) is THE watch 
for the discriminating buyer; that it is THE 
watch for the man or woman who wants, not the 
largest selling brand which everybody has r but 
the best watch, the watch bought by experts, 
TH E watch that is absolutely perfect in its many 
points of superiority — the Burlington Watch. 

You will he potted on inside facts and prices 
when you send for the Burlington Company's 
free book on watches. 



jT BURUNGTOM 

superior points of the Bur- A ^ 

lington over the double & Mmiuii M. 
priced trust products. CBCMI * - BUMS 

Just send your name > v 

and address. &T ymir free book on watches 

inm-cl copy of your $ 1,000 cliai-* 
jl with fall explanation* 

nt(J mS Q, of ytmr cash or S-Z-SO a month 

ftfcCQSIiry & offer OJJ tlJc ^^rtiacton ’Watch. 

coupon jP' 

Name.* ****.*.*....*» — - 



IVfifDip 



BURLINGTON WATCH COMPANY > 

Dept. 1191 „ 19tli and Marshall Hlvd,, Chicago, III* W 



Address 
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the Famous 



Once a Rayo user, always one 



The Rayo Lamp is a high-grade lamp, 

sold at a low price. 

BB soft, mellow, diffused light, which 

eye; and you can use your eyes 
Rayo light without eye strain, 
io flicker. The Rayo Lamp may j. 
>ut removing shade or chimney, k 
rner adds strength and appear- m 
y pay $5, $10, or $20 for lamps « 
e Rayo and get more costly JU 
but you cannot get a better Map» 
the low-priced Rayo gives. 

rywhere. If not at yours, write to the 
nearest agency of (be 

tandard Oil 

Company 

( Incorporated t V 
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ENLIST AS LOCAL AGENT 



for the Fast-Working, Fast-Selling 



Oliver Typewriter! 




The battle lines of the Oliver Typewriter forces are forming for an- 
other campaign of conquest. The triumphs of 1910— the most brilliant ever achieved 
by a great sales organisation — have served to inspire to more mighty deeds in the 
coming year. 

The roll-call of the Oliver Sales Organization shows over 15,000 men under arm# 
- — the most magnificent body of trained salesmen in the world. 

This Sales Force, great as it is* cannot cope with the tremendous increase in 
business which the popularity of the Oliver Typewriter has created. 

Resident Agents Wanted in Every Town and Village 



This advertisement is a call for re- 
in force me nts — to enable the Oliver 
Sales Force to extend its skirmish 
lines to all sections of the country. 

The central idea of our selling sys- 
tem is to have — every where- a vigi 
lant agent of the Oliver Typewriter 
Constantly on the ground. Whether 
that agent devotes part or all of his 
time to the sale of the Oliver Type- 



writer is left to his own discretion. 

Teachers, tradesmen, doctors* 
ministers, lawyers, stenographers, 
telegraph operators, printers, me- 
chanics — men and women in a multi- 
tude of different occupations — can 
succeed as Local Agents for the 
Oliver Typewriter. If you have the 
will to take up this work, we will 
point out the way. 



The Standard Visible Writer 



OLIVER 

Typcwrif^r 



The Oliver Typewriter has been breaking records since 
the day il was placed on the market. Efficiency records, 
*j>rcd records, endurance records— it has won them in ouick 
succession, Jl sets the swiftest pace in sales by giving 
unparalleled iervic*. 

With lererhl hundred lemt part* than other standard type- 
writers, its simplicity , strength, eaic af operation, versatility 
and convenience are correspond ingty increased. 

“1 7 -Cents -a -Day” Plan 

A Wonderful Aid to Agents 

This machine, with all of irn advantages, all of its time 
and labor saving device the Local Agent can buy— and 
—for Seven teesi Cenis- a Day. 

Thc Oliver Typewriter K : o. 5— the newest model — the 
SUM] niacbtne'-equdpcied with a brilliant array of new devices 
and conveniences, actually offered for pennies l 

This im-siHtibte offer enables the Local Agent to succeed 

right from the ward “go! 1 ' 

Write for Inspiring Book, 

“The Rise of the Local Agent” 

Read the life stories of men who rose from the Local 




Agency ranks to positions of great importance in the 
Oliver Organization— i low one Local Agent Is today (he 
Typewriter King of hlexieo, (Mexican Government reisortn 
show thpt mote Oliver Typewriters are imported than all 
other ty pew r iters coni b ine-d . I 

These inspiring stories will open your eyes to the bis 
opportunities still 
open for ambitious 
men to carry the 
Oliver ltag T llj^ht for 
new records and 
reap the re- 
wards of suc- 
cess. 

Send a per- 
son a I Letter 
today while 
the Cali for 
Volunteer* is 
tinging i ii your 
ears. 

A ddress Agency 
Department {$71 



THE OLIVER TYPEWRITER CO., 201 Oliver Typewriter Bldg., Chicago 
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A LIVING FROM POULTRY 



$1,500.00 from 60 Hens in Ten Months on a 

City Lot 40 Feet Square 



T° t he average pouf fry- 

man that would teem im- 
possible and when felt 

you fkai m-e have actually 
done a $ISOO poultry busi- 
ness with 60 hens on a cor- 
ner in the city garden 40 
feet wide by 40 feet long, 
we ore simply Stating facts, 
H Would not be passible to 
get such returns by anyone 
of the systems of poultry 
keeping recommended and 
practiced by the A merieon 
people, still it can be ac- 
complished by the 




ILO 




Swim the --t ji ' 1 1 1; Inti <ti ihr^ three nenlba old pu'lfti, Tbrsr pullfb ind (heir LiAtftfn for 
ban*- never IlMl (ft m nilTnldf* lb* eiifipn. 



THE PHILO SYSTEM IS UNLIKE ALL OTB EH WAYS OF KEEPING 

POULTRY 

.,ri!, in T»I n ■. irsi‘C. -- , ti -.L ihe Fth rr^r, ,n rcmipllshlllg Things in [.muLtry worlt 

ttiat have ■ ' '..n'. l-e-n (.pn'hdrred LriiiiwssiW#, and *eriih K mOuMTiS-oi rtvitlis 
t!ii.n art Si i i ■ i M l tlievc irlrlionS asttnif. 

THE MW SYSTEM LOVERS ALL BRANCHES OF THE WORK 
NECESSARY FOR SUCCESS 

E- in i -Hr- ti.i: g tin- l ief- Lr-r* Ci» n-.LrL.s-ti n g ih*’ prs.iliii t. Hi trli* kbit if* art eggs 
Ilui? will ft.iUb. hdtt I i-Lti Ei neuity fvttj nEK -i li* 1 L l«.w 1 ■» rai*e n-Mflv All. (hr 
thicks hatched. It gin--. i.nmpktr pljini in detail hmv to make cvon-thlng 
lift r^siirv Sf* nan Ihe I ausLnew an I ..i h-« (hail ti-lJll the nvwt srquirM to hyn.Jle 
l it poultry 1 lusimrss in any "Hirr niiinnti, 

TWO-POUND BROILERS IN LIGHT WEEKS 

are f | in *»|k4i> t>f Ir-.w Hum .1 M|.itrr Inert ici ihe hr-. tier. iiml the hroilm 
jiteoTlhe \tiv I+m nullity, 1- inging here ' c-t-ols .1 vwmiL a I >w e she highest 

market |irti c. 

OCR SIX MONTH -01 D PULLETS ARE LAYING AT THE RATE OF 
24 EGGS EACH PER MONTH 

sii jiii.. e id two ,w|um9l- leet i t «a%.h I rd. No gn.cn ut. •' ->n: of any rLr.w_'ip* 
lioil li frd, ami tlif leu*! use*] ts ineiilif'rtSl'.fc els tuikipal'eil -'ill', too-d uLli-trs 
:ire liltutf. 

Our ntv,- l ook. THE PHILO filRTMt OV Pul'EThT KfcfcHSft, girts lull 

ijairtiLiiJ.irs. rric.mtEb'if shew! wollrteffill distriVOtieS,, with Simple, e/cxy-tu.'.i nder- 
ttjiiil directions tii.it me 1 i (hi :»■ !h« pejnS, ;m I 1' p.j ges i>l (lhntra.1 lent show 
jug All t-ruxi tit :hr- M-nrk tr^ri'i stnri u* finish, 

DON'T LEI THE CHICKS DIE IN THE SHELL 

One <i fht 5t> r-rrsoi sutres* i-. In save all l hr chickens tluit Air fully rlri rl- 
Oped il halctlllrg MHO, In--lirr Hi«' r..i n iT-K L Iflt -2i- II I rv ! It iv a ,ttn,.V 
Irlcfc, an ! 'hdii-i eil lo lie the secret of ihe ->:ici«it !'. grptaans and 1 liir.tac 
which rai lI ■ le. L 111*7111 lu sell The l hat ki ut 10 cjiL 1 - 1 tknZtli 

CHICKEN FELD AT FIFTEEN CENTS A BUSllZL 

Our S-ofifc Jells In. in' nijltr the lest green Fihh] uich liu; little tfoubln and 

bA.v« a gootl sup ply any tLii in ihe ye.u, « isuer *■£ suiniiirrr 1 ; is just as 



impoikssiflc to gei .1 large t(f(f vl*3(I withosit gtten food at li is In keep a cow 

in ithDut ii iv Or Etitl.h r. 

OUR NEW BROODER SAVES % CENTS ON EACH CHICKEN 

S» lamp reunited, So dancer r>E chilling, oe-erheal log or burning up the 
chsilcriiSris with. Urotrttees nsiri r hi nsiy kind *4 iFire. T hey jilss keep the 
in f clE Lhe chkketfis auiontaikully or kill iny ihAL may Le ontheoi wlten placed 
in Uir UrtMuIrf. Our lHn>lt gives Cull pious and rhe right 1 *. make ,ib«l use tkeru. 

•; 1 rj ■- cuo euiiLy i« :.. . k in rtn li-.nr a[ n DiMtt ■.£ Z> tt> 50 Lenk, 

testimonials 

^iv l>n^R MR, Pi I f LU r — V kitty Trills, N. Y-. Oct. 3. JlilO 

Alter tinoilier year's work »hh your System of Poidtry Kreping uniting 
Three years in allJ I nun "huroughly cunviored &E pradkabElity , I raised nil 

nv chitlui in yeur Biijeultr-'Cerfips tohT.iimna V'rar HromietS, Mid! kept' 

!hein Hiere 1 nlit ltle-v wt7re ntulv tiiatuini, ctecreaSanR I he linhU er ■ n filch 
rnrjp, lipwevcr. ;i-, iIlpv yre-.t m Si/e. Thrwe wkn have visile- 1 pit plant h*v* 

been unanimous in 1 tic i r praise nit my li rrls r-Used t>y Th i<; System. 

Sincerely yours, 'iRet-. 1 ]■_ B. TeiiLpler. 

hip. It. R. PhTlLO. ltlmirs, Y. 1 ■ I ru:r.L, K. V., 1 u^i. TO, IWJ9. 

1 JH..r Sir:- Mu lI util it iLm will l-u inTOrfSreil To Jfitnl id bur Sill t et-S in kcc[w 
iftjT puujlry I *v ihe PEiLlu SyAlRiu. t)ur first yijr's ivork is bow nearly ttun- 
filete'il. li Itiis given ilS ju inctn:!! 1 ul over i^OfUK) lri.ui sis [tetliurre Jienv aiut 
<.nr 1 o< k« re I . li.t'l nr unclersTmad. The work na w«ll 11 nc ntjur da nflcr a 
ye.ir's. eKiieriH'n. *, v. ei r*'?u1*1 easily hav« nude over JlC*.'H1.0(j lrt?ru l!te sis hens:. 
]-i luJthTion L.t l hi* prufilv 1 re 111 ih« S i> ol yiedigree chicks, imve fletrel 
flvef 5 *■*.: 0 running t ir 1 L =if-. be ! y plant. cmstFling rd 'fi Cj. le 1 1 n-. 1 u*fs. tt'e 
;,tc ple.i'.e-l tt iih ihe results, ari'-l evpecl lo do nelcer Ihe cpmEng year, With 
hesi jiibhes, we are Very truly yours, l^lrs. 1 i’. P. Goodrich. 

Ml?. K. K. l’Hll.t*, I'.lniira, N. V. Sbulh HriTaiu, Osnu., ApriT 19. 1WS. 

C'id‘.ir Sir. — I have Holla w ed ycnir Svv'ein .is rluse an T could •, ■.he result U * 
conipleTe -sneres-v. If iherp. rail lie any impraieme^vl on iistim-. ynyf I fonder 
is It, The first csperlence I 3md wiih your System u.is Iasi [tfcemlser. [ 
Ini Sk- 1 it * iiivijs un ifi-ttf,F hens, pm them .is s*<mi as li.iTthetl in ume td your 
loixtikrs n ii ni ii.. ami nr ihe age uE tlirw months 1 sad tl Kifin ut 3te. a 
[round T key tlu-a. rt wr tffe-l iS He each, an-.l the man L snl l iliem so -aiil 
they w«e the litiest lie off saw., anil he w-jnts all 1 tan sp.ue this Mf.bttsn. 

YoUtS Lru ly. A- 1'-. N eLvun. 




Fheltitraiih ShowiUR a I'nrikm nf (hr itiiEn JiniLnmt Ptillrf fiiilli'ire Ptuilrrj Plan I Where There 4 re Over 
j.fflHl Pediicrer White flrplnutone on Lt" Than K li*lf Aff* r( ImiJ- 



SPECIAL OFFER 

Send $1,00 for one 
year's Subscription to the 
Poultry Review, a month- 
ly maiaiiiif devoted to 
progressive methods of 
poultry keeping, and we 
will include, without 
charge , a copy of the 
latest revised edition of 
the Philo System Book. 

L R. PHILO, Publisher 

2645 Lake St, £Untra, N. Y. 



FJrrMt J/cjifrtefi Popular Mtthaitics 




POPULAR MECHANICS ADVERTISING SECTION 



TAKES UP 
LESS FLOOR 
SPACE. 



A ddress - . 



Dealer’s price to you now 
and easy monthly pay- 
ments on this marvel- 
lous new type engine. 



Best Shop 
Engine 

3 horsepower. 
Air cooled. 
Send free 
coupon. 



FREE 



Cylinder GasolineEngine sent Free 



This Marvel- Power 

lous Chilled Equipment 
tor 



OR SHOP, 



Yes, absolutely free on the most liberal Have yoU r own power 
offer ever made. Use this engine ten rlant Wit J Schi ™ dt,s 
days on your own place then send it era. puiieys, shafting, 
back at our expense or keep it on easy co*t na §n el thi» ^ 
monthly payments at dealer’s price just introductory offer you 
as you choose. Send direct to the row er equipment 
engine works and save dealer’s profits. f^e coupon S 

C pn J ’Wri IWntTMr aent ^ the engine to you on your request without a cent down in 
fcjcilu liu iTlUiicy any way. Get all particulars of this amazing fiw offer. 

Take long time to pay on your own security. N r o tick's or mortgage;?. 
Same, price as for all cash. Most libera] torms ever made to you. 



Easy Payments 
5 Years' Guarantee ChUledCylm . 

der Gasoline Engine is absolutely guaranteed in 
every part for five full years. You take no risk 
of any kind. You get the best and most econ- 
omical engine on earth, The only engine with 
a chilled cylinder for all kinds of power work at 
the engine works* price. Send the free coupon 
now for catalogs and all particulars free. 



FREE COUPON 

ScHmidt Bros. Co. Engine Works 

Dept. 1 191p Davenport, Iowa 

Gentlemen: Without any obligation* on me you may 
ncmtl mt free nnci prepaid Ctttaln^ p In in i n S YOUF new 
free offer on Schmidt's Chilled Cylinder Gasoline Engine. 



Schmidt Bros. Co* Engine Works 

Dept. 1191 Davenport, Iowa 
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Staying Overnight 



The guest who- arrives upon short notice or the guest who For some 
reason unexpectedly stays overnight feels uncomfortable at any sign oF 
extra effort or inconvenience on his account. In winter on sueh occasions 
there is often the question oF quickly heating the spare ” room or guest 
chamber- You can avoid all trouble and inconvenience by taking your 
Perfection Oil Heater to his room. You can light the heater in a jiffy > 
and be back in a minute or two, When he goes to bed his room is 
warm, and the heat is under his own control— little or much, as he desires. 

'Perfection 

Snokeuss A 

: i 

Absolutely smoheless and odorless 

The perfection has an AUTOMATIC-LOCKING FLAME SPREADER, which pre- 
vents the wick from being turned high enough to smoke, and is easy to remove to clean 
and drop back. The burner body or gallery cannot become wedged, because of a new 
device in construction, and it can be easily and quickly unscrewed for rewicking. 

An indicator shows the amount of oil in the font. Has a cool handle. Filler-cap is put 
in place like a cork in a bottle, and is attached to the font by a chain. Finished in japan 
or nickel; strong and durable, well-made; built for service, and yet light and ornamental. 

Dealers Everywhere* If not at yours, write for descriptive circular to the nearest agency of the 

Standard Oil Company 

(lneon>or»ted) 
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KHW 1 DHK OFFtCE, 



' 



BFOAJ*WAY 



F or SIXTY-FIVE YEARS the firm of MUNN 

& CO. has conducted the largest patent practice 
in the country. We file thousands of appliealions 
for patents e v e ry year. Our system is so perfected th a t 
every case receives the Lest of attention and is pre- 
pared by experts who have had special training in 
handling every class of invention. 

f SEND SKETCH, If you will send OS a 
sketch, no matter how crude* we will give you a fair 
and candid opinion as to whether it is probable a 
patent can be obtained. All matters of this kind are 
strictly confidential and the description and sketches 
will be dated and placed in our secret archives for 
future reference. This service and our Hand Book 
on Patents are free if you will wnte us at once, 

.QUALITY, The quality of our work has 
given us an unrivalled reputation among Patent attorneys 
and we are the recognized American attorneys for many 
leading Foreign Patent Solicitors. Our staff consists 
largely of Examiners from the United States Patent 
Office* who are therefore familiar with the latent pro- 
cedure and the best practice. Our draftsmen arc all 
expert mechanical conftrutf ors who are able to show 
the invention in operative form, 
patents secured through our house 

No better 



9 FREE NOTICE. All _ 
receive a free notice in the SCIEN TIFIC AMERICAN, 
or more economical method of introducing your invention to the attention 
of the public could be devised, 

q OUR OFFICES, Our Washington office is located in our 
own building* near the Patent Office. This permits of our attorneys 
making special oral arguments with the Patent Office Examiners — an 
advantage not enjoyed by local attorneys. 

f We are prepared to conduct Interference Proceedings, Infringe- 
ment Suits, give Validity Opinions, draw up contradts and attend to all 
branches of legal work connected with Patents, Trade Marks* etc. 

q We do not offer prizes or other specious inducements* but rely 
upon our recognized reputation of over half a century. Our fees are as 
low as is consistent with good work, 

MUNN & CO,, Attorneys 

WASHINGTON OFFICE 359 Broadway, New York, N„ Y. 

625 F Street, N, W, 

Washington, D* C* 
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Protect Your Ideal 



PATENTS PAY 

**My Trade-Mark ** 

Special Offer: 

Mr, Inventor’ I invite you to come to see me* And bring* or send (by registered mail)* 
sketches or photograph or model and description of your idea or invention for FREE examin- 
ation of U. S. PATENT OFFICE Records and report as to patentability of the same;— to find 
out as to whether you are entitled to a patent will not cost anything; — then* if your invention 
is new, upon receiving instructions, I will prepare ALL necessary ( appl i tat ion) papers. 

DO THIS AND SAVE TIME AND MONEY! 

WRITE NOW! 



Highest References: 



Lincoln National Hunt, 

VY Fifth L ri gt i in. IJ, C. 

N-TfTEIj Whfti writing )W*t rll- 
rnCi mtiilJ Ivd-CecI Htump £t?r 

Little ^InqfHnT press (ki.„ 

Alma, Mich. jiml 

Dallri*. Ttnw, 

Orny LlthcutnuiR Oa., 

Xt* Verb City, N, Y 

Fertd&r* Mfj?, Cu, 

Norfolk, Yu. 
New Em Mfg. Go., 

Fairfield. Iowa. 



Bernhard Futat, 

VieBM, 

I, Amt ri n-Hua gary, 
Otto toji Itotten bu rp, 

Hchwi ndfltTflFW ■ 2fl , 

Frankfort u M, 

tier many, 

H. A. F n iweoa. 

Bud L>i»h Oariras L£ 0 . 

Kia (If Janeiro, 
Wmt5J, tf. A. 

A. , 7 . Core], 

3 riBh, Town. 

Gibraltar. 

Bel] Show Print t)r>,, 

iSitfuumejr, lit. 



The Comp Conduit Co., 

Flare] and, Q. 

The lawo Mfg. Co,, 

IhkftlocM, Ibl 

Sum 1 ! Allen A Son Mfc, Co. 

J FlLIlF vi|]f. N, Y, 
Thu Otrl ElKliicdo,, 

Akron, 0- 

Mfif. Od ., 

Sidney. 0 - 

Tldnam Ti*l. Pnit Ca, 

Oklahoma City, Ok] a. 
Fdw. H, H m L th, 

AknlMP, Weill, 



C. O. Cracnift, 

OonkiTa , AJ »nku, 

T. C de Ybarrondo, 

Los Aacvlii, ChI. 
Will H. OirlfK'k. 

Leland Hotel. 
Kenttfu, Wiell. 

F. Rutherford. 

Ccft>pu r Oueen Con Min, Go. 

IAotuclait. ArlzoajL 

Gas liange &. Heater Od., 

R PauideiiB. Cal. 

NewherB Brick A Tile Ca, 
Portland, the. 



INFRINGEMENT, VALIDITY AND INTERFERENCE WORK SOLICITED 

I am admitted to practice before the United States Supreme Court and all others 

’T want '* ll'i.ink vuu lur thir jh<. *. t «jcc]3fnt Services ynij Sv'T rr-n dried me in tEihi lirft t B. Williams vs , Cmtisl Ilflig Go,, |I, S, C- C . 
Northern i)n,trk-t nf I itinoih— E- |)Lt.]. wit inure Jon (hat 1 appreciate it very much. and U -it any rime I gab secure come bwtincvi tor 

JfGu i 1 will be (inli loci ^I.iJ Ea lLu id," 

Septemtiei t!L 11*10- (SiEJini) J, THOMPSON, Mur. Centra! Drug Ce., Sioux City, low*. 

FREE: Two Books— 6 1 -page “Inventor’s Guide” and 64-page 
“Proof of Fortunes in Patents — What and How to Invent" 



Foreign Patents a Specialty 

f( ytsni hive a !J. £. applies rlun nxllr me for Sieelltflt literature and 
trims lor ppiHnliing- yuur Foreign, Fatcnli, Liberal discounts, 



COMPARE MV LOCATION WITH OTHERS 

MINE 15 THE BEST 

EC.VHQQMAH 

r y s QFj -Yg. 



i 



Mf Office ajad the Patent Office 

Across the street from the U. S. Patent Office 



I Advertise My Clients 1 Patents Free 

In n publltalJoH havJiijf ovrr 2,WH5 r (HKl circilaliDn. Wdlc l*r Siwciiil 
Ufftr. Surj.CisJul LliriL'jv Ln rvery seel inn ■( lj.i« U . S, 



,340.00 GS 

MADE BY MY CLIENTS 

YOU Should Have My FREE BOOK 

Telling HOW OTHERS will do the 
same IN THE FUTURE. “WHAT and 
HOW to INVENT” BOOK FREE! 



,! I iccrlwd ONE HUNDRED DOLLARS ifcun nn re iri¥ 

Can UighrlTiff Machine mvcnlhjniAanri fa thirty days NINE HUNDRED 
DOLLARS and w licit my pattnte are issued ONE THOUSAND 

DOLT AKS 'HoW.flO) morr, i n coBscJefUlmisLy R:ate to my fellow 
iavrnTnf that he- will dto ihe right ihSug by plaeiair hK t^ate-rai bu-awes* 
izi Mr. Vrt>oiiian r s hards for ihe iwit-clad p,'Lt#nts. ,,i 

iSjjtntdi Wn.i.lAM C. HkilH.IJi, WapeUei, Iowa. 



High-Class Work — Excellent Testimonials 



Expert— Prompt Services 



E.E.VROOMAN, PatentT .'^^ Wash.,D.C. 



S7t F Street, N, W, 



TRADEMARKS AND 
COPYRIGHTS SECURED 
OR FEE RETURNED 

SPECIAL OFFER — FREE SEARCH OF PATENT OFFICE RECORDS 




Send us a model photograph or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patenta- 
bility backed by a bonded contract to that effect 

Thii Certifies re of Pfttenlahilhjr will protect the inventor 
and terve as proof of the invention until the cue Cftn 
be filed in the U. 5 . Patent Office. 

OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inven- 
tors who require financial aid to obtain patents. 
It is useless to attempt to interest capital unless 
evidence is furnished that the invention is pat-^ 
entable. Our certificate gives this necessary 
assurance. 

OUR FOUR ROOKS MAILED FREE 

to any address. Send for these books— the finest 
publications ever issued for free distribution, 
HOW TO OBTAIN A PATENT 
Our illustrated eighty-page Guide Book is an 
invaluable book of reference for inventors, and 
contains 100 mechanical movements illustrated 
and described, 

FORTUNES IN PATENTS 
Tells how to invent for profit, and gives his- 
tory of successful inventions. 

WHAT TO INVENT 

Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding 
prizes offered for inventions, among which is 

PRIZE OF ONE MILLION DOLLARS 

offered for one invention, and $I0„000 for others, 

PATENTS THAT PAY 

Contains fac similes of unsolicited letters from 
our clients who have built up profitable enter- 
prises founded upon patents procured by us ; also 
indorsements from prominent inventors, manu- 
facturers, Senators, Congressmen, Governors, etc, 
WE ADVERTISE OUR CLIENTS ' 1 INVENTIONS FREE 
in a list of Sunday newspapers with two million circulation, in manufacturers' Journals and in the 
World's Progress. Sample Copy Free, We also send a LIST OF PATENT BUYERS. We not only 
save you time and money in securing patents, but obtain patents which PROTECT the invention 
and PAY. After the patent is granted we assist you TO SELL YOUR PATENT, 

FOREIGN PATENTS 

WE HAVE DIRECT AGENCIES IN ALL THE PRINCIPAL FOREIGN COUNTRIES and can 
secure FOREIGN PATENTS in the shortest possible TIME and at the LOWEST COST- We 
GUARANTEE TO SECURE THE FOREIGN PATENTS OR RETURN OUR FEES. Write for our 
Illustrated Guide Book on Foreign Patents, sent free to any address* 

REFERENCES; 




VICTOR BUILDING 

Our new $150,000 building, opposite the U. S. Pa lent 
Office, specially erected by u-* for our ohruh, 
deaign.ee] and equipped with all modem 
ippliuieea for out patent butineu. 



Second National Bank, Washington. D. C- 
R, G. Dun St Co. + Washington, D, C. 

National Savings and TiUsE Co,, Washington, D. C. 
Smethport Glass Co.. Smethpon, Pa, 

Sehracle Cutlery Co., Walden, N. Y. 

Clum & Atkinson, Brass Founders, Rochester, N, Y. 
Rochester Rotciry Pump Co,. Rochester, N, Y. 

Lawrence Mills, Mfrs, H*d Spreads.. 51 Brooke Ave,, 
Englewood. N- j- 

The Melvin Gauge and Signal Inst. Co.. Scranton, Pa. 
Damon Mfg. Co., Mfrs, "Missing Link” Flour Mill Dis- 
integrators, Bowling Green, Ky. 

Modem Garner Co„ Mlrs. Canning Machinery and 
Canners’ Supplies. Bridgeport. Ala, 

M. Winter Lumber Co., Sheboygan, Wia. 



C. K, Lassiter, Mechanical Engineer, Schenectady, 
K. Y. 

JHl ner Gn.SO]inc Lightitt 
Sprout, Wardon & Co., 
emor, Muncy, Pa. 

The L. B. Dozier Co,. Mtrs. of Plumbing, Heating and 



Co . Chicago, III. 

lfra, of the Monarch Feed Gov- 



Machmery Supplies, Columbia, S. C, 

B. B. Rarnshaw & Bro.. Mfrs, "Cream Blend’ 



Flour, 



Washington, D. C. 

A. L. Schultz, Consulting Engineer, Pittsburgh. Pa. 
Arthur H. Swan St Co., Mfra. of Peel-B-la.de Tips, 279 
Warren St., Roxbury. Pa, 

The H, W, Moore Piano Truck Co., Anderyon, Ind. 

The Culver Novelty Co., Mfrs. of Carbureters and 
Mixers, Culver, ind. 



VICTOR J. EVANS 

(Formerly EVANS* 



& CO., 

W1LKEN5 & CO,) 



VICTOR BUILDING 
724-Tae ©th St, N. W. 



Opposite United States Patent Office 



WASHINGTON, D. C. 
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ISO 




to the Inventor” 





There's a difference — between being told simply that 
your invention is patentable, and being told WHY it is 
patentable. Four inventions out of every five are 
patentable for some reason. A search is useless 
if you only learn that your invention is patentable, 
without learning the reason. 

If there is any proper basis for an application in 
your invention I can find it, but I will explain it to 
you before your application is filed, and you decide for yourself whether 
you want that kind of a patent. That is the result of my search, and 



COPIES OF NEAREST PATENTS, AND REPORT, IN EVERY CASE 



Send for FREE BOOK. 

“A Talk to the Inventor” 

TELLING: 



WHAT YOU SHOULD KNOW before applying for patent 
WHAT TO INVENT 
< WHAT NOT TO INVENT 
HOW TO SELL YOUR PATENT 
WHAT OTHER INVENTORS HAVE DONE 

K 



H. L. Woodward 



Ninth & G S Opposite U, 5, Patent Office 

WASHINGTON, D. C. 







Trade-Marks 

Copyrights 

T HE value of a patent 
depends on the expert 
presentation of the 
claims Hi at cover it. The 
value of your idea may- he 
enormously increased by 
EkiMful handling of your 
application. My loner experi- 
ence m the Patent Office, and 
in handling e&rle srvely all 
classes of applications, gives 
my clients, every possible ad- 
vnnlage without extra cost. 
Valuable booklets on Patents, 
Trade- Marks. Designs and 
Copyrights sent on request, 

IANGDON MOORE, 

91*1 and F. SIS., Washington. D. C. 

Ei-ArtHt Examiner, 17 , 6 . Put. OH. 



Patent Your Ideas 



Bowk "How io Ob- 
lain t Pitcnl ' and 
M What to Invent'' 
fcrnl irte, SetuJ rcmtfh 
Aflth Inr Irw report it* It* :<,itrntalnlLly. We adveriis* jrtrtlr IwV 

vnr ripcnse, Patent Obtained or Fee Returned. 

H. C. CHAN D LEE & CO., Patent Attorneys 

■Ml !■ Sirent, WASHINGTON. D. C, 



PATENTS in CASH DEMAND 

Many deals closed hy our clients — one recently for 
((SSfl.Or^.OO— 'tmr proof of Pateati that PROTECT, 
Send &c postage for our 3 books for Inventors, 

ft, S- & A, B- tarty, Pit. 4 j Wubiaftcb, D, C* IMS. 



L 



i— 



C. L + PARKER 

F,i-Eia miner P, $, PbIipI lIlBCt 

Patent Lawyer 

£ to MCGILL RLOO. 
w ASM I M GT O "N, □. C, 



Patents, Trade Harks, Copyrights* Patent Liligadon 

Handbook for Inventors. “ Protecting Exploiting 
and S el tins lnvendam” sent free upon request. 




$15 FILES YOUR IDEA 

In the PatiMit, Office, timler ,v No fee-in* 

Li rlvjtTi i~fc" " PS mi, mud you umkp l\iuI ne 1 1 un- 
der "patent applied for." sketch And 

deMcrijitioiL Valuable* books IrtMk 

0. C. BILLMAN Washing tun, IL C. 



PATENTS mm IDEA# 

, L PATENT SECURED OR FEE RETURNED “ 

Simple ease prosecuted to ntlowance for $35, Tree 72 
page book, "Patents and Patent Possibilities." telling 
bow to obtain and =«H patents, 

H. S. HILL 

553^6 1 McGill B uil din a WAS H1NGTON, D . C. 
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WHAT VOU INVENT!: 



YOUR IDEAS MAY BRING YOU A FORTUNE 

There is A Constant Demand For Good Inventions* 

One of our clients recently made $85,000; another $7,000; another 
$5,000 ; another $3,400; two others $1,000 each, and two others $500. 

■ WRITE FOR — A 1*0. '"U. S. LETTERS PATENT/ 1, telling how to obtain a patent - 

4 "THOUGHTS THAT HAVE PAID/* ahiitory ofmeceuFul invention*. 
“TESTIMONY," giving our testimonial letter* from manufacturer* anti 
inventor*. 

Ala ilea free to any - intercut cd penOlt 



“ OPPORTUNITY ” 

A List of Needed Invention* 

IF YOU HAVE AN INVENTION send us a rough sketch and description, 
model or photograph of it, and we will give you our opinion as to its patent- 
ability WITHOUT CHARGE. If our opinion is favorable, we will issue a con- 
tract binding us to refund every cent of our fee if we fail to obtain a patent* 

This assures you that we will not make appli- = 

cation unless the chances of success are good, 
and that every effort will be made to obtain 
an allowance. We advertise the patents of Our 
diems for sale in prominent dailies free of charge, 

“Prompt and Proper Service” 



H. Ellis CHandlee & Co. 

{ Succeaiora to Woodward &. Chandlce) 

Suite 55, Bomot Building, WASHINGTON, D. C* 



HOBO CAT RIDES TRUCKS -A inalie&r cot of the 
ordinary variuly aafely mude the trip, ho ho fashion, 
front Cincinnati tii New Caatlc, Ind-. a. distance of I 00 
Tidies, t>Ti tilt trucks of the 1\ rtm.ylvjtina r F faM C-irtcic- 
nat E-Chica^o train, known as the ’‘fieri Hummer/’ pv- 
tenth - . When tin- train rearhe-d _\'i-w Castle* tile con- 
ductor went to_ the rear and looked under death the 
Pullman L’ 2 lt\ Then he motioned to bystanders ami 
showed them the pussy fnuifly curled up on the truck*, 
under I hi- car. The cat WHS there when the train left 
Cincinnati, arid was evidently well pleased witlt its ridc 
Thc trainmen wire solicitous that the cat get through 
io ChicnsTo. looking on her company as an omen of jjood 
luck. Pussy was still on tin: trucks whrn the train left 
ibis city.- Minneapolis Tribune. 



A Patent of Quality 

is the only kind that will protect your invention 
and make it salable. You need my free ad. 
visory information. Send for it. 



GEO. R. HAMLIN, Patent Lawyer 



Ml -6th Street, N. W. 



WASHINGTON, D C 



_l 




The demand fur sr. ■■ > rl, patentable ideas 19 firr.tErr lhan ever 
i- iim . Am c inutantly in receipt nf letters in>;n parties de sirin gf 
tn buy patenls procured ihrmifth me, l , luctrical dc vices, tools 
m all kinds, ad . ni-ing inn'jilllrs, aircnts" pupphe-, mail order 
;trl ■ i'.nd Miimy ntlwt ihVcnli<m4 arts mnifflu ,iiiwr. prolcct 
t- ur ideal Writs; tur "St* ppEnff fstatirs’ 1 (cwhlainShgOver 2 1 *- new 

itw <■« lions wanted 1 and new guide book Successful Piueiiu.' 1 

0ienls h patents &otd free. My personal smites. Ilighesl references. 

RICHARD B. OWEN 

Department 9 WASHINGTON, D. C. 




WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 



PATENTS 



THAT PROTECT and PAY 



Send for FREE 96 -page book* 
Advice free. Terms reasonable. Highest references. Best results. 

Send sketch or model for FREE examination and opinion. 

Recommended Patent Lawyer in the Banker a 1 Register and special list of selected lawyers. 
A! so in Martindale'fe Law Directory. Sharp and Alleman’s Directory of Lawyer*, The 
Gait-Pan I Directory of Lawyer*, and Kime’s International Law Directory. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A large list of strong recommendations furnished free 

WATSON E. COLEMAN, Patent Lawyer, 622 F SL,N.W., Washington, D.C. 



Please .Vf’riftort Popular IfefAtmfc* 
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DON'T DISCARD 

BROKEN PARTS 

Ekve Efceti: vvcjl .I-pcS tc jj-p-Ilier ty thi; 0.1 V -,V i" 1 J- 

li'iifi t p t* 1 , OhkI Iron* 

llrmiKC, Cojiikt, Aluminum mut nU 
olktET uiiitiUs rmi he weliieiK Ma.HU' 
fiirturmg d u » t p r| on* WohlltlK 
ipcj ui|>ments for r^pillr shops t*r Inrgo 
plums supplied, 

DAVIS BOURNONVILLE CO. 

IOS West Slrcel NEW YORK. N. Y. 



GET OUR PRICES 



We are tlie largest manufacturers of Machine Moulded 
Pulley* ii> the United Stales. We arc experts and can 
furnish pulleys for any requirements. Our complete line 
of Power Transmission Machinery includes Pulleys, Shift- 
ing,. I (angers, Boses, Gears. Friction Clutches, Sprocket 
Wheels. Chain Belt, Leatherand Rubber Belt, Engineers’ 
Mill and Factory Supplies, Fsipe and Fittings. Anythin* 
in the iron or steel line. We operate Pur own Foundry 
and Machine Shop, No order too la rite to execute — no 
order too small for attention, Catalogue A is sent to 
interested partita. 

W. A. JONES FOUNDRY & MACHINE CO.. 1400 M Av*,. CHICAGO 



Let Us Do Your 

Manufacturing 



ltuving iiMilrii.j] in large quantities ■■ i ■ = J hav. 
in ST a lunrl-r-nv I jCEory *;• | ,j ippBC I wish the 
I ;i J r J - J . ntn.rhin.rry ennliJs lin To in.'ike dllibO&t 
miYahiqp [n tilKiU uf v ikicI 4 it :i very I01V 
pri'T, irrt. IV? » touiplfie 

Iimctd and p.vltffn department, 

T1NLEY PARK MFC. CO., 14 State Street, CHICAGO 



Do You Need A Gear 

of any description for any purpose? 
We carry practically all the standard 
sizes in stock ready for immediate 
shipment. 

We make gears of any style, size or 
material to order — promptly. 

Our new free catalogue contains 
tables and rules for figuring both 
spur anti bevel gears. 

Grul't " TV«Sse mu GEARS"— Price $ 1,00 is a 
! valuable reference bwli for lire ilfltttnl and dcagWr. 

Philadelphia GEAR Works, Inc, 

1120 Vine Street GEO B. GRAM PKCS- Philadelphia, P«, 



IlUV I71UTUDC ° ur llfaln BHcinsn 
till till VIO Ilf you. Our Idea* 

Are Fin el Choree, 

All we want ■ ii trvifhi Is to build ynuf niodct. 
special 1HJC hi licrv, lli«, bwl« and jigs in 
■n.'inuEartitre s-litsec goods, etc. Wj 

are expert hi bustiies, ova thirty years e*- 
rerltnt'B and Ii.jvc vti- cl [be l*«a equipped 
jpliotJs In [hr, ,;:>Liivtry. Asti Enr lEualile', Ko. 
1?, C'i n-^uh Jtf.HI Ef«. lisperUiaenl-.-LL Yirnrl; 
strictly toaSdenjl cl . 

A, N.VCKE Bi SON 
13*, -H2 S.Jltln S*., PHLIad.L-lphiii. I ] a 



30 Days 

Have Running Water & ^ ,,REK 
On Your Place 

ever you like — Bath, Laundry, Toilet, 

Kitched. Upstairs and down, Bams, 

Lawn. Vo rce enough for lire prtM 
tectioa, Air pressure guaranteed 
at all time* by our patent flump. 

So simple anyone can install. 

Every detail worked out for 
your individual need* by expert 
engi nee its wi t ho ut c barge,. Com- 
plete specifications furnished. 

Burton W ater Works 

re-reived on 3y medrs 1 ever a wa nb_‘ d 
a W3 ter s-uppl y systc in— proof of _____ 

l: superiority', 11 cat con sour td ! ink on market Soldon wT>»TS' 

E’ ; c e Trial. C ■ >rre spi >1 . ck* uc t with Vi ] 3 ages. 1'owns , Pun! ir iii- 
sLiluliuTiE as well 35 farms., ranches, country houses solicited. 
Write for tc ti runny nf .mistied i: near you and booklet, 
An Interesting Tale Simply Told.” 

C. A. Burton Wafer Supply Co., U West Tth. St. r Kansas City,, Ha. 




j 


t n 


m 


r . I 1 

h f H i 




|b 


wa=r! ._J 



£$o.co 

Irijetime. 



IftMO N D S. 

1/4 0 |be0D3f-IN SOLID Q OLD RINGS 



IPIAMOWDSI 



Stand Mid l«*t ind expert esnininnliois, Wo 
pmnTitwtl:™, 9** th*m HrtHhin pay* 
spwllt Ofl«r — Hi Tiffany rii,.- 1 ■! f !, fig 
Irfntf- rtne 1 t\ fG,?#. Hk Stnd .! rt |1 Si! Bent 
C 0 . 1 >. tor Intipikritau. Catalog FREE, ibriw-a 
full line, FiUnt rlar lu f I ndn] , I Qt The 

R i, rr,l a t'a„ Ur pt. .1 &. T,t- tm, il X lh>vrr Si'.L.fhl rii (fa 



PATENTS 

I NEW xm EASY FLAN OF MAKING PAYMENTS 

V 1 -: | ri'ihlc RciaL 1 IlluB+ratee and dew r rhea JCKJ STe- 

VdlUdme tfiCUK free chanieel McvoinetitKUad coataliu 
useful In fonnati dd for InvpntorH, M A I T ,F.'[ > PlLEL. 

CHAS* E. BROCK, Patent Attorney 

(Twtnty-lWe years' e*i«rlenifs) 

SIB F STREET WASHINGTON. D. C, 

AGE OF NIAGARA FALLS - -Tn r': ; : quosl ion, 

+j riow old are the Niagara Falls?” geologists have 
returned replies varying by ten* of thousands of years. 
At first it was estimated that the Niagara River came 
into existence through changes in the level of the 
land around the Great Lakes about 55.000 years ago. 
Later this wag reduced to only 12,00(1 years. Lyell 
increased the estimate again to 35,000 years and still 
lalcr other scientists lowered it to about 0,000 years. 
"■ButTalc News. 
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YOim IUBAS MATT BRING 

YOU A FORTUNE! 



19 



H. ELLIS CHANDIEE & CO. 

SS Bemot Bu*Ltiin ffl WASHINGTON, D, C, 

Set! 1 pag* mi 



The Norton 



"Standard.' 7 Water 
Motor of 1 H P. 

Msst satisfactory power far experiment 
irtg purposes, or running ] i u h i 
m :tt. L h ine ry. Perfect n n cons t ruct sou ■ 
made entirely of brass: mnw at a 
very high speed without vibration. 
Equipjyed with pulley and beveled 
gnodmjf wheel. Soil 0; d A A 
express paid on receipt of V ° ^ J 
NORTON WATER MOTOR CU„ lnc„ &0SWALE. MASS. 



Die 

Stocks 



You can find what you want in the latest 
Gster catalog, A postal will do. Write to 

THE OSTER MFC. CO. |f“ CLEVELAND, 0, 



A young lady vriia was recently run over by a motor 
tar apologized to tho chauffeur, In motor circles S\ir- 
prise is expressed (hat we should have had to wait so 
Tong for some one to realize what is the correct thing 
tn tip in the circumstances- — London Punch. 



Rile Automatic Hydraulic Ram (rover attention : A4 

(■speasc; 2 iert l.,1] elf fates u-fttrr tf-et, etc, Cnjauinn-r'I. Catalogue b?r- 

RIFE RAM COMPANY, 2131 Trinity BuPdine. NEW YORk CITY 




EXPRESS CHARGES PAID ON THIS 
$900 BALL BEARING FAUCET 
£*= WATER MOTOR IN U. S. 

Made of cfi^t iron and not n toy,, frith emfiry wheel, 
pollftlung nbwl, pulley, wrenoli and froahern. A 
hoiKMjhold neeewlty. Riinri^np entfory 
xnd took rams 13 whit machinery, etc; " / 

Order now. ONLY * *™ 

THE EDGAR MFC CO, 

IH-P Jijnovir St. BOSTON. MASS.. V. S, A. 



Have You a Shop Standard in Power 

Transmission Machinery? 

Vfin nli (Mi Id fiatr- M r, Manufacturer, it SuVi-n time, tranblc, 
m^neyiii any futfrCT-UNiinB nUnf AiU'i 

TL„ I L emhi-tteef i?rpj-yt liin E for I be 

i he LJoage Line n t 

jMVwev: the ipUt feature; fftfarcbanjtroWllty wherever pOmiblo 
■-■It ell m innttB (rii'tinn. aildn «nrr)««, Write u* iJwriliinx 
your vsui|iajBnt Cow of "Tbe Dodifi Won ' Free. 

DODGE MFC. COMPANY. -Station M2i, MISHAWAKA, tM>. 
1H K fj ii 4. h Siar«v-lkiltfi EvrrywJitrt 




Screw 

Cutting 



Lathes 



Foot or tfawer, 9 to 13-Inch swing 

Cut shown L I- Inch Jut Ties, takes ill 
inches bfitwre-n renttm min f If to 
with fiHJt power or r -um E-r-shtift. 

Price, SI 00,00 

Writ# Rm- cntulOH shofrluff price 

SOUTH BEND MACHINE TOOL CoJ 423 Itottum St., South Bend. lad. 



LET 

THE 



RED DEVIL B!K 

DO YOUR WORK 





■G-Inch 

Docket 

Whool 



0 In^h Motor 

lmpinTod r>‘nbLr.iC- 

Hcm, pitisuiUMilf 
f«t run* jour 
wjuhlr.ff iuocIiPilo ajiH 
a hiuulrcd tu.ii.- r ttilngf. 
Pi'frnr for mail tools. !f 
L^ric j*w*r on J^'incn. 

]ii pe, SO pci uadi Jil-flinure ; 

1 born [Mifri-r on 31-inch 
pip*, CO pound! J-rmiirt 
Su-ir dri print, 9j.Lt) Cash 
■with ordar. 

No. HLi'l i-lntll Motor* 
for (rl prjin PT, pul iahin IS nml 
hurEtig. tuai MVing mt- 
chin hi, fiita, bottle wuIl, 
in, rtc Price with entrrj, 
ImCtlug wheel, eiirer p-olLtn 
end 1,0.11'' J. Is. Of. Ko. HP2 

Notnf and fniliny i'ntf, 
$!*■&). fc-hort* |Hfr»r rm 
#ci pmndi fRWn 1 , Im- 
proved CPU » tr o otio n , 
Spaed » r 8,id*0 to C, r lmj f*t» 
oLutiem* per minute. Only 
idfUtihcallr and iitrclmii- 
I fatly perfect ainill 

II I 1,-if il 1 1 n ufoc ■ i rfrd, Pat- 
entod CuoftrucEi d make* 
it jhjmUJ*. Tretnendona 
output n nri-fiot-i lLa price. 
Mobcj tiact fot anj fta*<ricu 



CATALOGUE AND 
LARGE SHEET 
FREE 



DIVINE WATER MOTOR CO. 

D»pi. T Uiic* ( New YurluU, A, 



For the name of pmr local hhrdwar^ or tool daaler, iv* will erud. y..u, 

free bb^kl-.t OtL ' 'Tiler rf and Ifcal^ n ,.■? Water BtAin." 



YOU CAN MAKE BIG MONEY 
IN CONCRETE 

This FREE BOOK Tells How 

You can nta-rt with little capiral und bolld 
a big t>uiin«H. Experience nol req„irul 
TllEl} I. .L'.uL l tiV r?r% ;,U pk^fr, a ol tlu- I . ri • fir 
biLsiness. Tflt* frh.it 4 rrietr-S [ 5 :U' Wil Anri 
ITiMrl*. T tiv-nftiifei 1 1--- Are In, ’iking (IniilCBM r •• 
tunss. Thisknk (etl* hi,*- tliey dolt 
—Ei tills how you will 

Earn $10* to $50* Daily 

With a HELM PRESS 

A wonderful patente*! int ertior— innkesi 
toDcrctc frii h JiO.turiO pHn- udj pHsitifr — 
automatic — rapid — no (ampinK — 
easy -work. Tin- n’r -n^i-it, sim [n'kvi ,,ml 
Snust PL'unnmii'ttl rim hine- liiiule. Slnltet- ficrfe 1 DRV 'V ALL TilncltS lipd tiricle 

■eelshii? everywhere. Musi hr used now m. pWe "I v-u-nl. i'-iy r-.nd 

SEND FOR TBIS FREE BOOK TODAY. 

jils ..l thl, t>us,.„E .iti>, all fil,' ' ,h, HUY KYV, i.H Kll.l 

nd lilirk rtulninloB, This is y- ur Ngopportonhy. UViSv p«kiy, DoStaw 

QUEEN QTY MUCK MACHINE CO., 32 1 Buk Dld a ., TRAVEJlSf QTY, HICU. 






9 to 13-inch Swing 

List pric-0 S75 and up according 

10 size. When ready lo bu>' send 
for Lathe Catalog and prices. 

H * F* & John Barnes Co. 

IDG Rub? Slreet, BOCKFOtD II J 





Eleven-Inch Screw 



Machine Co, 

KOCEfOltD. iu., 



Cutting Lathe 

t ■ r fo^t ri-r fowr n i nn n ti 'd . H uw 
|n»h it r*nn4Hia ! ft ',.3 itncj ct'iu • iiund 

M'HC. A Kfl-iftli' KtKll-k'l-tulH- IlIHrii- 

i-m tool. We ulhrfv liu : Ld ri ft-lnt’h 
iiiriu-. Ilr-fM’ f ■ pt 3 vy f’lftubrs r«f 
imth Intlti- u|w>n rwtutet. 





MACHINISTS’ TOOLS OF 



“MORSE” 



Quality are reliable, accurate, durable, 
being made by Experts using Modem 
Methods. Send for a Catalogue . 




Morse Twist Drill & Machine Co. 

New Bedford, Mass., U- S. A. 




Any Man Can Become Expert \J 
in Honing His Razor 

if fie uses a Carborundum Hone in a Carborundum Holder. 

The Carborundum Razor Hone is the finest, fastest cutting, most perfectly uniform 
hone made. The Carborundum Holder allows just enough swing to the hone to keep 
the razor blade always fiat on the surface. It is automatic in action. It can't get wrong. 

ASK YOUR DEALER-OR SEND DIRECT 
No. L03-C — Razor Hone with Holder complete, $2.75 
Razor Hone without Holder - - 1.00 

Carborundum Razor Strops, the finest, most efficient strop made — 46 different 
styles, 50c to §2.50. 

No. 440-H is extra value at $1.00. ^ 

The Carborundum Company, jFQ 

Nmgorft FaEU, jfl Ip 

_ N, Y, 



PI ftf-s-r- .ITffltfon Popular 



J'UrUk/iK mULHAHiLb AD V JLn I lolii ur 







(LUMBERS and carpenters rarely ever fasten 
your towel racks, glass holders, cabinets, etc., se- 
curely, If your bathroom has a tile or plaster wait 
they "lead in” an ordinary screw— if the wall is of a coarse 
concrete or Terra Cotta a "wooden plug" is used. The 
solder cracks around the screw and your fixture drops. 
The “Wood Plug” decays in time with the same result. 

Fasten These Fixtures Yourself with 

Star Expansion Bolts 

and 

Star Screw Anchors 



Ton may have fret working samples and 70-page 
catalogue ft umber 34 of specialties by addressing 

STAR EXPANSION BOLT COMPANY 

Catalog ue Department 34 

147' 149 Cedar Street, NEW YORK CITY 



The full equipment of ihe Japanese solder in winter 
weighs sixty -nine pounds, and in summer sixty 'six 
pounds. 



Russia ranks third among European countries in the 
number of cm ton spindles. More than E.QOO.DOO are now 
being operated.. 



AGENTS l oo% profit 




ONE 



M£*t pCrlttl Mil valttoblt CftRib'iitnEimL cl 
fni>h. pier invenwd. Sells ill JtLi^hr l*> Finney, 
Plumbers. Mnrfiinrali, Aulnni 4 »l-i> Owner*, In 
StCiEes aiht tJ»p Jamrvc, oi iJrop f r Lirae-i liisflii irraile art™ &1«J. One 

asent qn Iran County. N, Y, H aTtrr sl 6 dayfT cuitu^s flritoeil Unj mud*, 
His profit fKHXCK). liljT Knap for aaenrt. Sample free tti wutIefk. 

T. THOMAS MFC. CO.. 2*4S Wayne SL-, Dayturi, Ohio 




UrK/r f 

Measuring Tapes 



Now made with Instantaneous Readings, the 

big improvement in markings. Saves time and 
eliminates errors- Send for sample piece of tape 
and our complete catalog. 



tm e / i/FKirf Pule Ho. 

SAGINAW, MICH- 

New York London. Eng. Windsor, Can- 



Send lor our Cata- 
log ot high grade 
Carpenters’ Tools 




It will pay you to insist on having **OHIO” TOOLS from 
your Dealer, as they are tools that will give continuous 
satisfaction. Experienced mechanics have come to regard 
them as the most satisfactory and economical tools on the market. 







Vi 1 .*' 

Heiiiiicrcd 




We manufacture a complete line! of Planes, both iron and wood. 
Chisels, Drawing Knives, Gouges, Auger Bits, Hand and Bench 
Screws, Benches, Cement Workers 1 Tools, Etc. 



OHIO TOOL CO. 

(Department 3) 

COLUMBUS, O. AUBURN, N. Y. 
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If these tools 
had been properly 
cared for ; had they been coated 
when laid away they would 
have done service for years. 

Jui>e ft old 

'ubri&nt 

The All-around Oil 

in the handy* ever-ready tin oiler, 
will save tools from rust and ruin. 

Preserve Your Tools 

wilh Household Lubricant and 
they will always be clean and 
sharp and ready for use. 

Sotj cv?rywk(# 

Standard Oil Company 

1 1 ncorp'Q JAlcd ■ 



Your 
Tools 
Rusting? 



Pleas? l/cnffou Fop if far IfechflnfCB 



YOU'LL WANT MORE 

YANKEE” TOOLS 

WHEN YOU SEE THE LINE 



35 STYLES 75 SIZES 




SEND FOR OUR BOOK OF 
LABOR SAVERS 

Tells all about them. A postal brings it. 
Your dealer sells the “YANKEE. tf 



North Bros. Mfg. Co. 

Station Q PHILADELPHIA, PA, 



THE MILITANT MUSTACHE- The practice of 
clean shaving 1 ih.h made such strides among English 
army officer* that a general order lias been issued re- 
minding ihfiu that the regulations still require them to 
wear -t. mustache. Times have ch.-mged since Rawdon 
Crawley so vigorously protested against poor Joseph 
Sedley's mustache. Civilians in those days were sup- 
posed to wear a bare upper lip. Nowadays they wear 
what (hey like, it is only the sons of Mars who are 
tint allowed the luxury of a. dean shave nor yet that 
of 4 lull heard. — Westminster Gazette. 

CARPENTERS R “ dy MereB « 

V>ni\r Lll I LRJ Ior Roo j Framing 

Ih a copyrighted book that gives lengths of common hips, 
valley* and Jack rafters, and tl>* flguio to us* on square for 
all eats for following pitches: 

1113 5 1 Alsu octagon rs f ter* for same pitches and a 
4 3 2 6 8 4 real* for polygon miter* up to ten etdea. 
Can he carried In Vest pocket, A haudy mail time -Paving 
book iur anyone to have, Kent postpaid for 35c, 

E. OMERLE, 25(7 Dodge Strict. OMAHA, NEB. 



AMAT1TE ROOFING 

Mineral surfaced. Needs no painting, Send for free sample. 
BARRETT MANUFACTURING CO , New York, Chicago 



This $20 Morris Chair, $8.75 





Th ■pk'Tidid piece of the famous Come-Pacht 
Furniture (Quarter 5awit Whit* Oak) shipped 
in -c' .ions, any finish, for $9. 7b, cushions free. 
Money back any time you say so. 



Order today for prompt shipment or 
write for free catalog of 200 other bar* 
gains in Mission and Bungalow Fumj. 
tu re, direct from our factory to you. 



COME PACK! FURNITURE CO.. 101 Edwin St.. Ann Arbor. Mich. 
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$1,500 to *2,000 Every Year Sure 

Think of Drawing Good Pay Every Month! Getting in 
the High Salaried Class — and Living as They Live! 

There’s no difference between you now. Opportunity smiled on them. It 
is now smiling on you. You don’t have to invest any large sum of money or 
go to some other part of the country' to 

get rich. Stay right at — Wl Tin - 4 £i--- 







tr 



Am sure to 



VlRElNCM 



home I We want good, 
live, energetic men 
everywhere to take or- 
ders, collect, appoint 
agents. 

'We'll engage yog if you're 
honest &ttd will work. 

Mr. J. \Y, Whipple. Texas, 
sold 28 Ever-Ready Too! Kirs 
in 8 hours. Profit $19.60. 

W , W . St raiiss. Pa . ( Lawye r } : 

“Your tool kit sells like hot 
cakes; sold 38 first 4 hours; profit UK, 60, 
sell them by the hundreds. And Frank Clayton. Mich.; "Received hatchet and found it more than you claimed 
iu Took 2S orders in one afternoon; did not half try, and have never been an agent before/' Arthur Hason, Ohio : 
'‘Worked 10 hours, and took 20 orders; alt one has to go is to show ihe Evtr-Keady and you have made a sale.' 1 

WEAVER It A lip CAA [ Qct Y^JtT Marcellus D. Finch. S. C,, made $31. 50 1 first nine hours. Nothing worn 
Para, (frrner), <n,dVV K* 31 1 r^dii * derful about these records. They'ru not even our best ones, It's not 

salesmanship; it's the article. Any man with an honest face end willing to dimply take order* could do as well— yes, 
better. Every one of these is genuine. We have the tetters on file in our office and will furnish address of any or all 
to anyone- in U-rrsU-d . Listen to this: "Stood arou fid one afternoon, and no!d a dozen/' Detvinie Poivift (I’reactier), 
Conn, ORDERS, ORDERS. ORDERS everywhere for this great and wonderful Ever-Rrady Tool Kit, TO Toots in Op*, 
Think of the convenience. No worry. Keeping one in place is keeping them all. Even' home in America needs tools 
— a haichet, hammer, screw driver, wrench, pipe tonss. nail puller* wire cutter, wire splicer. They're all in one; not 
scattered from garret to basement— but in one piece. No tools lo*t- none misplaced. No matter what you want, it's 
here. 100.000 now in u*e- a m ill ion. mor* wanted, 'Where did you lay the hatchet last time?"— Don’t know. Ur 
hammer or screw driver? — Don't know. That's ill You never know. But you ALWAYS know where to find joai 
what you want with the EVER -READY Tool Kit in the bouse. You have a homy \ You know the annoyances of lost 
tools. How often have you wanted just such a combination tool? Why not go to work, supplying the demand. appoint- 
ing agents, collecting. Earn worm; of thl* easy money yourtelf. We'll help. Do something-- tlfl it now. Send postal 
with your name and address. Send it today — right mow— then live— live hi luxury, like high salaried people do, 

just your name and we'll send back 
our proposition and plan by next mail. 



IW" SEND NO MONEY 



FOOTE MANUFACTURING CO. Dept. 60 E DAYTON, OHIO 



The trouble is that when aviation gets to the point 
where everyone call it.* it, there'll he r.o I UM Hkl prizes. 
Instead we’1] haw a union nf aviators going out on hlrike 
for 140 tents an hour,- Detroit Free Press. 



FOR MENDING HARNESS 





shoes, lenls, awnings, pulley hells, carpets* 
saddles. Suit case^, huggy topR. dash boards, 
or any heavy material. Stew aria 
Automatic Awl is the only 
perfect Sewing Awl, 

STEW A RT" 
SKINNER CO, 

26 Her m on Street 
Worcester, Mass. 



It hVfi a w.n 
tiiFfjLrl, E «- r it •. 
front tp^dl nntf 
fliM-s Eh*- wnirV- of any h.ir- 
□ffss snaXrr in.irtiinc It ie iflSi- 
pti^wWi f« farrur-i, tarnti aultd 
Sen! propai^ far Si . 15 . Stall alMH fni ca'ahs 




BAR BENDERS 



For Concrete 

Reinforcements 

WRITE FOR 01 R 
BENDING TOOL 
CATALOGUE. 



p _ JJ 4 Sit Jrlfcrh-on M(,. 

|J * J C-. D . It ( fjrilaj-iiJt St Nt’n V trkWils 



The Awl 
for All* 



Make Yoitir Own Repairsl 

Mends Jlurnefii. fMaoes. Cmivns; A! j eiV 
Sd^uik Awl m tikes lock -?t I ten 

like wvinif much me- ?l ifH.fi.aiiL 

Bin NOSEY l-'OR AGENTS, 
c. \ , MYERS CO. 
fij.'pi Laxia^tav Am* CbM&gii, HI, 




Extension Bit Holder No. 5 




This Extension is made to follow a H-inch bit into a 
hole. The four jaws are made from one piece of 
steel and are Solid at base in their finished stale. 

The tool is slrong and I he grip on the shank to 
bit positive. Therefore there is no danger of losing 
[be latter between partitions. Electricians will ap- 

E nedate the value of this Extension. It in made in 
engths of 12, 15. IS, 21 and 24 inches. 

Ask for our catalogue showing a variety of use- 
ful tools. 

MILLERS FALLS CO., 23 Wantn Sbeeb NEW YORK 



Please Alert /ion Popular ArecJumfca 




CURTISS 

Motors are used ex- 
clusively on the 1911 

MARVEL 4-5 H. P. 
MOTORCYCLE 

Immediate shipment* Write 
today for details and price, 

MARVEL MOTORCYCLE CO. 

HAMMONDSPORT, N. Y. 



Make a Motorcycle of Your Bike 

small cost, by u&Eng our Attach' 
&ble Outfit, It fits any bicycle. Send 
stamp for catalor. Send IS cenLs 
foi "The Motorcycle Manual,** It 
treats of motorcycles; how to get more 
power, etc, 

SHAW MFC. CO* 9 Dept, B, Calesburg, Kan. 





Send for Catalog 



GEER MOTORCYCLES 

We Haw |be Fines! Line m the CoiiBry 

S H, P. C.THtn F.XZ .,^5.00 

■I It. P. EU‘..cl . ird ............ 

K.K Model 4 1HMWJ 

Disco am to Dealer* 

L sed MotorLj'e Lrs ............. , $4U.i Mi 

Immcdiale Deliveries. 



HARRY R, GEER CO., SW Web™ Ave., ST LOUIS, MO. 

LjiFfc*st peelers In Aw*rlri 














B, p. ROEMRJG WINNING KN’A BENS HUE CUP WJTH ELBRIDGE 
SIX CYLINDER FEATHER' WEIGHT* 

The Elbridge Featherweight 

has been used in more successful flights 
in America than all others combined. 

Holds every novice record made in 1910, 

Is in successful use in every standard 
make of aeroplane. 

FULL INFORMATION ON REQUEST. 



ELBRIDGE ENGINE COMPANY 

62 CULVER ROAD ROCHESTER, N. Y* 



WHY CHINESE CHERISH PIGTAILS — The state- 
ment that the Chinaman has ^'always" cherished hi-s 
pigtail needs modification, ns a correspondent remind? 
us. It is not MOO years old yet as a Chinese institution. 
Indeed* the most remarkable thing about this honored 
coiffure is l hat it was originally a humiliation to the 
Chinese. The earlier Chinaman wore his hair according 
■to taste and fancy, but usually bunched up into a top- 
knot. When the conquering Manchu.5- overthrew the 



M J A IVI I f\l I Ft f i I F" L 



FOR ME rs[ 
BQVS- 



Men 



In ale (an LLiM ihnot Ul rough 
half inch pine ^wily. Many times 
more powerful tlum siultif run>. Uses cotii- 
preaaerl air, s*rue as mr brake*, rock di-Hlj, i;us 

nji for 1,900 ilioH (do! i r a red: SOck Profile*] for tussll (*tue. 
3T thola.ii long. Walm.t Nickel barrel- Takedown. Sold 

hy dcilnr* cvoijwti^ro. Ff your dealur does but enrry Ft. write oj. 

| prepaid of Rocky iH-rtlnlai n 1 Ob reecipt of t'Srifip 

Cns.il a -mj Pu»]| pin 4 1 Oc0nb-L&» |3. Circular free. 

Beniam n A : rAilfeSMIq. Co., SEjG N. Broadway* St. Louis,. Mo. 







IN EACH TOWN 

and district to ride and 
exhibit a sample 1910 



WANTED— RIDER AGENTS _ , 

Model ^‘IlaD,Rrer‘ T bicycle ftlrnisbed by us. Our agents everywhere are making money fast. W*iit at 
once/or full particular i a nd special QjfWt NO MONEV nE^L'IlthDuiUil yon receive and approve cF 
your bicycle. We ship to anyone, anywhere in the V, Without a cent deposit ill advance, prepay 
freight, ajid allow TlilN DAYS' FKKE TRIAL during which time you may ride the bicycle and put 
it to any Lest you wish. If you are then not perfectly satisfied or do 110c wish to keep the bicycle 
you tnfiy ship it back to US at our expense and rau will not h iC nut one cotit, 

I DW FirTfl^Y KM/*!?® Weftirnish i]ie highest grace biryi Its n is possible to make at one small profit 
■»” r Mv I tfH I IlllWW above the ;i£tu~,i factory cost, You save ^10 E> Ipe* sniddltn'ien's profits by 
buying direct of us and have the manufacturer's innrantce uelii nd your bicycle. HO NOT IlUY a bicycta or 
■1 pair of tires from anyone at any price until you receive oaf caialo^ues aud learn OUT unheard ol 
/, 2 fi) ’■ -.' price? and remarkable special offer ^ 

Vijji |U|| I JICTftllICkirn w hcn you ircfhf OUT beautiful irafci1o|Tue and Sillily our Superb models a 

1 UL‘ WILL DL Hwl URIvllEU the VMtnderfHi i'w /rp-ff can you. tVe wdl the highest ynui# 

Mryrle? at lower price* thin any other Ikdoty. V.c a c satisfied with Jr.oo profit alv.ve factory cost. II (CYCLES 
Till A Ll’RS* you ran sH| nir liicyrlt* under y<wr trwlS name pl-He at double Mir price's. Orders filled the cLijr received. 
SECOND DANS DICYCLCS— :i IjiniEed nurn'.^r Lal.tn In trade l;y our Chlcauu retail stOTes -will closed, out at unit, 
at to S-H encti. I hes-trip: i vi bargain IJst inailed frtv. 

TiOCft rt A |i f TED 'd&t|FE rrjf ■^.serln, tnnor lamps, tyclometers. parts, repairs and #v-erythtag in the 

I IfICva IlUfla I Erl DllAnC bicycle line at hnlf u^util pricif. DO NOT WAIT— hut write tLhiay fur our 
r.'. r.' i t svr iKantl fully f[3u*iTat«4 and ccintajaSag a great fund of intencaUai; matter aad useful Snfortualtun. It only coses a postal 

t*!gfrt everything* Wrltu It iaCrW. ^ A . 

MEAD CYCLE CO. Dept. PI08, CHICAGO, ILL. 
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LIQUID CLUE 



For woodworker* and medumi«au* PAGE'S 
LIQUID GLUF-, (be iLiona^t frdluaiYt made, U 

tally tioornmipided. 

Ready fof ittiUnt use —Ids CfUicli — require* no heating 
of ihiimin £ out „ 

5cJd in cap Kalina botllej and pin sealing lubes (loJ 
IHSsP wort) at the universal price of IU ctrfll*. ^ 

Also ill lEPiSl earn Cortlalrnhfl ?■£ gills, gilli, Jv pials 
And pint). 

Beit f cr meisdin g best for nmb i Of — b«l for every Use, 

TU world '& itandaid. 

Library itfpimth ccciyj bottle 
find tube 



Mini-: dynasty early in the seventeenth century they 
ordvretl the Chinese to- adopt their own fashion of 
shaven Sicads and pigtails. I his i* first merlioncd at 
the capture of Ll-aoynnFr, al.i out 1 1 1 1 S . Ihe l, bines tj ft' 
sen ted the disgrace, and stone tablets in Jay an record 
that many fled the country to escape it- Bat the astute 
Man cl sii Emperor made the pigtail popular by decreeing 
that only honorable men might wear it and that criminal^ 
should lose It. — London Chronicle., 



CLASS P/NS 

FDR COLLEGE, SCHOOL, SOCIETY OR LODGE 

Either atria pith a nr thrw leti*T« ami Ftemo** 
nn* «r t^a tfnlurii -of tifiailltiL Staling S^i^Bf, 
5Sp a an i| , $? , 50 dnz . ; Silver PltlA , 1 1) 0 ••Oh, t 1 . OP *H , 
Cfttak* frfl^ r Special <£e-^i iftid aJtrt mvlt for at: j Si’IlkjI 
Of isfte : rtv. at iUrRdtn pri-CeS, £0 Lj, 1 l'3f» f'vr r-itiiEiitc^ 

6 AST IAN GR05. CQ, P flgCH£&7 E.a, iu Y. 




(NO 

BADGES 






W lii'Yi dur V ACl l'M t\\f Ir imerl 
cl Jt-vn inmute^ duN 1 W- •' ■ >-] ■ i 
1 m ]UV' until 'U'.: lim,' 1 • , 'I tiu- 
tOiy (Li'- and t'm- *ur ir-tlrd. 
The V^U'utiin tTaji m Ati ftfidiuYwe 
Unit dj;ii.VH Shi; tiU'ifnl iti the ilnir 
it, ,ot- =e i l-.I ntisilw e lu -er hPiitEti.v 
emu °f hull*. 1 1 filnj-h J lorn '1 i-ii IT, 
fllnp- th<> hair fttitti fnlliTUt nliL 
H-mcltl. Iv |hie(r'rt n lvT men vrt„> 
know rhot itii (.be oal> rputamuldv H.\l fti-S UOW F R kuiiwn to 

HcicnCf'- >, t ] '} 1 1 rirn PwnI Write b >v nipl Ifnimti . >,jih k. i ►“-M- 
tuoniolfls HEdi h'.in-klvt oti "H-AllJ-' Kilil kimIvI in i IkiU 
ohielopA, TMtEl?* 

THE MODERN VACUUM CAP CO. 

>1. S59 B AW CL AY, BEAVER, COLO* 




Motorcycle 

for Reliability, 
Speed and Comfort 

The Merkel's Spring Frame and Spring 
Fork eliminate all bumping and vibration* 
All roads are smooth to the ''Flying McrkeL ” 
Its low cost of maintenance, makes it the best 
connecting link between your home and your 
business — a big saving in time, rent and 
carfare if you own a ‘Flying Merkel . " 
Unequalled for speed, safety 
and service. Easy 
to operate. 



Send for free batik 
de&tiribinj; the vari- 
ous models of THE 
FLYING MERKEL 
^the world’s best 
motorcycle. 



MERK EL-L 1G HT 
MOTOR CO. 



350-370 Hanover St. 
FOTTSTQWN, PA. 



We WITI Sell You At Wholesale 

Agents 1 Price, One 

AMERICAN 

MOTORCYCLE or BICYCLE 1 

I f wes Is aven' t un nsem ( i n your city. We 
want tin IT ns iiuhi rtf: l it tnd uoenL in Orarjr 
town. Wo (tlwn wm it lira aueuntg find nffer thti 
ijest montiVn] rik E n,£ projwititiii, on A me riemi 
f. ,, ; tonydiw nnd A mt-rfoao Jlh-irnh-rt- ui -do it now. 






YOUR IDEAS MAI BRING 
YOU A FOliTUNEt 




H, ELLIS CHA NDLEE ft CO. 

S5 Bomot Builds ax', WASHINGTON, P, C- 



Sen- p*irf IYi 



/W/r ^£7PK 



The New Motorcycle >. 
Magazine 

is full of in formation val u ■ 
able to everyone who is 
interested in Motoreycl 
ing. Edited and published 
by men who have had a 
Avide experience in the 
Motorcycling field. 

Send TO DA Y for Free Copy 

MOTORCYCLE EQUIPMENT COMPANY 

HAMMONDS PORT, N.Y 
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ELEGANT THIN MODEL 20- YEAR WATCH 

Kunl'lnir InmuI -fuLLr enKTHveiJ r p,.,,| (1 niahtiJ , h-I >- :n wind Mid 

►rein art. I’ll tod with 7 ruby j, v,vl,>,j Aihtrumi Itvi-r ni v- m -‘i; t . riunmnlMKt 20 
Ft*n; with luiur i4tl NWi i»r Luitf wv^E bluer lot C«it*. IF YOU 

* 3.95 mk&fc 

with ill I >i -* 
Ui you C, 
!>., *xnr*n# 
il’.ibnu'B-pivid by 
u*. for riu- 
inaekm aL ywuF 
«WMi 

i>mee aM Fr 



— 



Jn Payment*. 33 Dnya’ FrteTrial^S 

A llCSteO tnabslc tliui Inin* nil ]tr.| |ri ry cm ilclr^r^ 
1 SthieF, ^rui in Lin lief tilB I ! 1 lie. Cotta lean 

^ liOir j f- I hoa J “ iin,* nr rnpoluijd, T flint"! Ihy li n n il„ 
TJiSiv*' 1 I'F tuWer '>e hy i:i-.i>>r. * L 1 taut* 

Uiiob" b«ii:Li rw, A?lr for itj 
■H : Untrui Ironing 

”5 HlGSSIE Minhson Bl.rjr 



Ami \\3 



JUBILEE SELF-HEATING FLAT IRON 

fteiit Lei the irnrht. C-anctmctlnn-^iEiiiiplnr amt most practical, Autninalle cleaning (Eevlre . It'irner enlirdv nf 
brass. Lasts a Lite timb, Cufe! «>l Iuc3 Three tienlx lor 14 liuun. (.Lives perEKi ^lisloctirici. Write tor tree SJwtfLLtt. 

Jubilee Mfi. Company, I4th and Howard, OMAHA, NEBR. 



Makes anti boms its own ene. 
Pure white SOU CJiTsdte jiower 
Light, more brilliant tima 
electricity or acetylene, and 
cheaper than kerosene. Casls 
no shadow. Cents 2 cents per 
wC4 k j* r lump. No dirt, no 
use, no otfor. 1’sntL in 
ovr'Tv civilized country on 
oa r L L O v r. r 2. i 1 &ty los* Every 
Ltuip warranted* 

Apents wanted. 

Write for caj.alE.jp. 

THE BEST LIGHT CO, 

324 E, Elk St., Canton. 0. 



Bay Direct — Save Money — We Pay Freight 

Our monthly Installment plan of aching direct eaves you all the dealer's profit and 
his excessive charges for installation and repairs, You can save at least ^ the eojt 
of your furnace. We have bean building Jahant Furnace* for over thirty years,. 

J AH ANT Down~Draft FURNACE 

The Beat Heating System Made for residences, schools, hotels., churches, 
etc. it is the trtos-t Economical furnace too and saves W to% the cost of fuel because 
the patented ’'Down -Draft System" burns wood, hard or »lt coat and bums it iLh without 
findeffl* clinkers nr any wwt*. Need* Ws attention, hesla much butter ttirm-nny other 
f untate, hot air. Steam or hut W&ur heating system. Our plan o£ monthly payments 

ONLY $tO DOWN AMO $W A MONTH 

makes it eaay for any Orte to have the best htlttng system mad*. Every Jahant Furnace is sold 
with a ■■Gu*nvrtty Ilo-nd 1 "' that allow* you sr:, inkSTIint* You don't run any riak buying from us. 

We send compk-le outfit, furnace. pip*a, registers, etc., togelher with special plans, full direc- 
tioris and all bools for install irujf. If you ran drive a Bail you can install a J ahull Fum&ce. 

WRITE TO-OAY FOR BIG FREE CATALOGUE 

Tho Jahant Heating Go., 204 Howard St., Akron, O. 



Have Waterworks 

In Your Country Home 

A few ml nutPR p pump in u eto-res enough 
^stS-r under sir preen u re to Torino It ann,-- 
H hern, liuun in £ w.iter throu^homt the 
imme — for kitchen, bath room and 
laundry, brad far dfMllrd Into r»« ties’ 

Joimslon Manly. Company 

No. l-K Sharp Bldg:., Kansas City, He. 



T £* “IMPERIAL” SS. 



In Your Own Home at OUR RISK 



If 5 1 does not prove the best looker, 
cooker and baker you ever saw, 
send it back at our expense. 

Direct from factory to you at 

PRICE 

Freight Prepaid* 

Has ejtelmive features not 
on any other range— such as 
Sinne Oven Botldrrt, Odor Hood, Otren 
Thcnaometer, A>h Sifter, etc.., etc. 

F.roty credit terms if wanted. Write 

today for Free Catalog and prices, 

THE IMPERIAL STEEL RANGE CO., 



0 



We will deliver a complete heating 
equipment st your station at factory 
prices and wait for our pay while you 
teat it during 60 days of winter weather. 

The tire mil at mast satisfy you or 
you pay nothin?, ren’l this worth looking 
into? Could we offer mich liberal term* 
if we didn't know that the Hess Furnace 
hJtoelfl lu Berrice, simplicity, efficiency, 
ecnnomyt 

We are makers— not dealers— and will 
save jron all middlemen s' iiroMta, is o room 
lor tiiijrEMJetollehero. Write todav lor free 
43- page booklet which telle all about It. 

Your ttdtttt and 1 vddrm on a pad cord 
a iTijficutrti 

Wfit* ito Tacoma chiem 






THE COSMETIC SIDE — One no often et-ra pretty, 
golden-haired children in gold spectacles, the parents 
s laying, "Poor* dear child, if she has to wear glasses, let 
tlleibL be gold Ones, ? tjnitc losing sight of the fact that 
the gold by simultaneous contrast fakes all the shine 
and hrighuicss out of the hair. When glasses for adults 
have to he worn always, it is probably desirable that 
they should he iff ad r as inconspicuous as possible, but 
glasses to hartnonisc with the face are always more or 



BUY PLUMBING SUPPLIES 
AT WHOLESALE 



K=gf 



Will 
Save 
You 
30 $ 

Don't pay retail prices. Full Mock on ha.net Ear 
pjoraipt sh I pnirnl. Send for fete camloz* 

K, r. 



WHEN YOU WANT ANYTHING AND DONT 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 
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Diwit tffi JiirJi prick's — t n Ihl* h.aiT]d#Cime hfg , fr.g r rnd p fcm( h 

room Ifutftt Complete ut (M.M. Think nf it, Your n Jumli^p mroi Id 
*?1 j etir-y;*- t75,W to Hn y ilinwl upd eiith the difference, Wi 



itt*e piiltl this ajifandid ontflt 5 n t-hotowimdis of homos. Let vourH 

t y< 

home it comi'jlota ui thorn « mhrLemi futthroom. 



be one of them. II ere’* Ihc ©fumfc 



rtni'Td been wail in# fan-. No 
Keep cieun. miii' 
ion ii Wj. Him' mime mfliiipiwnt at lf« than half bihurt 

puy, SutfiidCtiofl ffUiinnU L'd (tr money fenrfi. 

Holer Supply Outfits 

Complete pneumatic water systems 
from $ 42.00 upwards. 

Si cant and But Water Plants 

You can save from SI GO to $250 by 
buying your steam fand hot water 
plants from us r 

Anyone ©tin i n)»iafi l( ihdrciwp bca/Hpf plunt, 

FI Ltiu rind mstna-n tiers furnJ^heri with 

cvcfy rtider. Wr have tx-^n j^l lirjg ihesse 
ir, p Lin K (nr nigrr tJmu .in- jr^JSr Srnd skrlrb 
ut tHirWhiE — *(!| iiiplte yi™ * pn^© rm 3 
CDiii[J<ie hfntrns n'.Trrp. Our cnrajua 
prices >E aTL Sibil'S T'lii LLak-iffs and Imiii' = '-n- 

SEND FOR BIG I7DI7I7 >* ; t. Par 

* vL * r n r' F JxfliEa b«w, U»»«i' iff. ^iiin^r. m 

LA 1 ALU Li ysur hi.iimi, Each piece hitrlwvL iTlwIf. 

Can r t he duplicated iinrwhrra at tlmttf Litfi^h- lh>* is-ricti, rnimcntv businBSH--.nii“ 
lliii ■•■'l l injj 1 1 nl - - iju Anti ty huyltig;— raubr-M tl i i mrin't'l™.-! harpiLin . In aur 

bbr free ** 1**1 OUT irniLrft I In* ef phw»b>lSir onef JwsttTBf pial+rrlfll. piinrUH, 



UU* *■!.■ Ini nett ■•ntirelm« rtt niumh :iiff urirt JutsttiWf material. pUnrpH* 
■wnltr n-jrai™?, pipe flltififfM, hurt WfiU-r «|r] p-t,-™."-' ^>111(4, jswrylerw 
pi oji L-- ■ • h~ ii- and dtiilrk fix Lure*- -all at a pnre n-avinr ihut -will Hurtle 
you. Sifrsil fnr biff free) cuLnii'p. One himiire-d pugea of rcjl purjfoi.... our 
vv.m-J-i.rfiSl vaUt*, haw hiiirf-li WHWiry you nr.i. 



OUR CATALOG SHOWS EVERYTHING— KIND OF PLUMBING. HEATING AND LIGHTING FIXTURES. 

WRITE TODAY. 



M. J* GIBBONS, 



Dept A, Gibbons Arcade 



DAYTON* OHIO 



less of a failure, ami when less inconspicuous arc only 
legs of a failure, I myself always think, when glasses 
are worn only for near work, that no attempt should he 
made to make them harmonize with the fact", and that 
great, large, round tortoise-shell frames are the host and 
roost comfortable. True they are grotesque, and people 
will say, “What dread in] places you have got on! where 
did you get the ii i vv but they will not say they spoil the 
fare; on the contrary, if the face he a beautiful one, the 
contrast will rattier add to it than detract from it. Hew* 
cvrr, each one to his taste. — Dpueaf J o a rnal_and Review, 




thiRflrctridty nr dty r^ r .. chcnpcrthaii keifl- 
aerte nr trundle*. £t«ady, white. brilliant; h f f" r hoar* 
Hums i^J" air. Lighted or ejdinyrrjiisturiJ by j>nll of ehriin. 
No EDUb 1 no *mt. no <mW, ho jrrr'!!"*?,, tio wi‘"ks tC trim* 

Helios Light Mm £X ur 

KWtiMMM. stomw, betli.. furtnrir*. nboi*, rhuwhe? hirtr-i«, puhlls 
tiuSIdinpn , idTwt*. |J*liu»*pr n-fnir f.ip*,nyDne In mntii! . II hrn ii'ir 
<tt r fMW'b* Wrtand mn k>? ^l^tSnh friiPfl flu r rumeiwin ■rtraE.icfity 
F* -Ili-j iv« r,>rHte.T-.- 1 r ■* hfir rniVU-e v fJW 1 HX!h| «T*nlM . W ^ you Mil. 

THK STiUdMIB -GltlTTf LIGHT CD.. 95 . MMhh Si., nikan#. U SA 

]■' ublUbnd 1SL«. I’uj J In fi.pjtol *lUft,(Wb.i.<l 




live — bwaltliere — rho wbaan do lb 3 n £4 

— men ivlio warn I jjvp pfoiltsaci'l a-c TrurTti 
• «b I offfT you [lie wrrjiesi monry-Duiklttg 
]T;r;|.-. 'S:o*'n et-ci kiinw b. There's blifHi Bitty 
in it fur yuu none jumI it (icnriiuieat 
;l..tr -w.![ piwikc you fnricpcndenr fcr life. 

t uptricncr rn it r»eci****rjr— si‘<t ein-rir--, 

,||| liiK'ill . I : i L bflliflh 1 W. Mil, 

lViiie \le Today fnr hetniis 

nF my r^ni -'-itir H nml lull Inkirntalfi -n nrlioul 
Tiirohi Pshline SyUtmu-ilie Hi-usibesi, 
elenne«t, ni-^-t - tnianiMAl m'i lights cvet 
fBvcnied. Uncd (Vftvrhtte, BigHlenuind Id 

cai^*, e>'A'ii'i And Lirtuatry- lluntlrifik r-S r.r- 
defn wri|i rug. Cemt v.hli rnc now unit 
K»tue pi ihk e.tsy money. Writs me in one© 
Cm the iict-s — todav — non , 1 -es. ■ rr y ." = f ir^i. 

A. I r . TIECJSi M-ieaeet. 
^ THE TtrflE9 WLt6. CO. 

m 3tFS Sixth Si . U.flw&ak««, Wl*, 






HANDY 



Gasoline Lighting 



Girts a 300 Candk Pcwrr SbiLj»lr.is Li^Jil 

t In; ins^rtiu you move the lever. 

Turns up or down, like gas, 
bums dim when not in uijc, or 
can Ire m rned up instantly when 
more light is needed, It floods 
0 30 “ space witli a brilliancy 
Fite daylight. Far cheaper 
than gas, kerosene or elec- 
tricity ant! so simple 
that anyone can use rt. 

You can depend on it for years for any pur 
pose demanding a hi g, fit ron g 1 ight . Cat alog 
FOP tells why, Send for it Now, 

BRILLIANT GAS LAMP CO. 

D^pt, 1 , 4 Z State Street^ CHICAGO, ILL. 




( j Jy 1 >/ ^ S y ste ms 

Require No Generation 
ALWAYS READY t > 

L g Wb^n You Want Light 

Just Pull the Chain *^-3 
^ It lights instantly. As con* 
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$13,245 in 110 Days 

$30,000 in 9 Months 

AfftfiLLTit of ordfri bam R. V. ZimmcTin-an, Indiana, 
farmer {aadress upon request), for our 

NEW INVENTION 

First experience as a general agent. M. Sroneman., NcU,. 
Qtfist {address upon request), spare time odett tot* I 

OVER $ 1 5,000.00 

Onr order exceeds $6,000, "Best thing- ever 

sdd, Nor one compUinl fr&m 2.0CKJ 'cuaiomcn,," 
C, A, Koittad, Minn, {address upon request), 

Order# $2,21 2 Worth in T wo W ctkt 

Hundreds enjoying; BmiLar pjonwraiy , AcruN 
in| aJI letoctls — .srUlall v getting nth. Let Ul refer 
you Id 10 more whose total order* exceed 
$51,000; tu kuodifdi like Q, Sdiltwhrf, Oh» 
(minister), wlinde hut 13 
hou:r' writ sold 30 outfit* ( profit 
$81,90). A Wifion. Ky., 
who uidrted $4,000 
woclh And wld 102 
in 14 days (profit 
$278.40' J. H-tt, 
Tr st.i*. $5,000 woflh 
and told 16 in 3 
R«k, Pa. 1. cfttptfi itf, »Jiciled 50 people 
tble 




Sectional 

View 




Houn (profit $43,68}. _ 

— sold 5». Redder, ihpje rcmitl poUible far you, fflt home a* Iravelling. 
ns cxtluiiye agent for Alfen'e Wonderful bath Apparatus. 
New, powerful, irresistitit, Truly wonderful I Giver every home a 
modem brlhroom For only $6.50. Aholnhea tube, bodi, bucket*. 
Wash mss tportgo. Supplies hot or cold water in any room. No plumb- 
ine, bo water works, iclF-heating, makes balking 5 minute oprr- 
alien, Easily carried from room to room. Child oprraic* easily. Mram 
no mofe co'd rooms, drudgery, lugging water, filing lube, emptying, 
cleaning, putiing away. No wondrf ngrPta without previmi* ex- 
perience make iniiili rortunes, buy homes, have an auComobik, hank 
account. Averu.gr & orlrih 10 every IP l:iinlt|ri. r sSliil.iI ing. di gullied, 
etching work. 

Free Sample, Credit, Liberal Terms yL^'JIaSfr"- 

fcnslnrss MLppItm. rapHal. fimVipk b *fl *tant. Address postal trial 1w IJ flatilll. 

ALLEN MFG. CO., 3165 Aden Building, TOLEDO, O, 



Q 

u 

H 

Z 

< 



i (JGHT THaFnEVER^AILS 




HiS-hrm [ml'aTrL 1 ! (nil never trjliilerl , Hums 
Us own gas Rfid make* more money {or agent* 
tha,n any other nrlifirtat lighting r|evjce cm 
enrlti. We give racktvfve territory ueh! large 
■d i ,i ..'> i j i j ~ i li gonil men. Fnr further informa- 
tion anrl lolt partial tar* acliiress Light Dept. 

NATIONAL STAMPING 1 ELECTRIC W0RIS 
210 So. JeFfeirPft Street, Chicago 



> 

0 

PI 

z 

H 

01 



NUL1TE Gasoline Table Lamp 

A beautiful I nmp fer btjmtm, hotnJ*, nffic-eR. (tfoH’fl, 
bank*. eftfe*. Portable. nufs ■ cna lift turnExd up- ! tie 
tlown or miled on f he floor wil rmut danger of uffpi-tiiiH 
the light. Hi' Hi r 1 1 , of Mrft, brilliant light, ‘i,e ju-r honr, 
Alwi JilO ilifTi-r- nt *ty|iw of Inmpn nntl fl.r ntonuL 
AGENTS ■ it e nrnnt town, county mtc! I Hi cel 1 fig milt'ff- 
jnoii, Hfflt proronition over offnedd- Hell* uH-ryahure. 
iiitrrE you BbtrUL n-rrxii, 

CHICAGO SOLAR LIGHT CO, 

222 S. Jefferson Sl CHICAGO 



WONDER LAMP 

The United Factories of 334 Wyandotte Street, Kansas 
City, Mo,, is making an offer to send a lamp, fret to one per. 
p n e p son iti each locality to introduce Ibis marvel- 
L ■ ■ t Ci new. incandescent 100 candle power 

oillamp. Simply send name and nearest express office, 





Grow Mushrooms 

For Big qnd Quick Profits 

Small Capital to Start* A Sate Business. 

I am the largest grower in America. Ten years' exper- 
ience enables me to Rive practical instruction in the busi- 
ness worth many dollars to you. 

No matter what your occupation is or where you are 
located, here is an Opportunity to acquire a thorough 
knowledge of this paying business. 

Send for Free Book giving particulars and information, 
how to start, Cost, etc. Address 

JACKSON MUSHROOM FARM 

5934 N. Weitern Avenue, CHICAGO. ILL. 



^ ' ,i-l- * t 

Recent estimates. find that tliertf are about lifl.FMMP 
newspaper? published in die world, of lyhJeb- mplre than 
halt aiM: in the Lilfitisb lati^iiHge. The L ! nl|t-ii intate^ 
anrl Canada furnish 24/HH! and Urcat Britain nnd her 
colonies, exclusive of Canada, '.'.RiNt: -Fourth Estate.- 

+ + -4 , -J 

A l Kncp worth, Lacfskrshirt, Kn gland, n bird has 
built itsf nest in the side pocket of a scnrccrow'. — - 
WillLaiti^port, Pa. t Grit. 




H, ELLIS CHANPLEE & CO. 

66 Bomot Building, WASHINGTON. T>, C. 

See ft I 



Thi* New Hair Bruah Combs and Bmahea the 

Hair and M»sa;es the Scalp 





Thr gre iiesl iiiMU-rn Ini ertt it in ii-T t-ffp-lrtg tltr lirtii twilu flint .Lbd fltlffv 
-i I liit sr.-lip . Pi 1 hlllll l I :in.'t tr« frulrt itatulillff Of i.t! PI Kwrp'hs 

i lLu li.-iLH n.nfl [mrpCrly maSeitgcht ;md n.iliiFt •% LI I tfinw l5if ||,||(, Wriw 
tor Sn-t tir-LhiS^r, AGENTS WANTED 

R. GEORGE LYMAN 

237 Mill St„ PEORIA, ILL, 




$5 to $10 a Day Made Easy Nothing like being independent 

The ‘'American'’ machines are money makers. The only successful machine ever 
invented. With these machines anyone without previous experience can hone razors, 
sharpen all kinds of safety razor blades, clippers, scissors, etc. 

NO MAKE BELIEVE, BUT THE REAL THING 

— i’lifc PAtiTICL r LAR3. ADDRESS M.OAriER — 

ILLINOIS CUTLERY CO.* Dept, 5, 171 Washington Sl* CHICAGO 

VOTE-Wf rharpiMn nil ltind» of »ftty ,aiOr hladw. Razor* Hom-d. lie 
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When you need a little 
power — Economically — Use 
a Westinghouse Motor 

T he economy of the Westinghouse Motor is 
being shown in many kinds of work that were 
formerly done by man-power. 

Your dentist wouldn’t think of going back to the 

old foot-lathe. His time is worth too much. No more would the jeweler. 
Even the bootblack’s parlor boasts a motor to clean your hat 

One of the popular Westinghouse small motors is the General Utility 
Motor, By means of different simple attachments this motor runs the sewing 
machine, lathe or any small tools ; polishes, grinds, runs advertising devices and 
sign flashers. The Westinghouse small motor is built just as perfectly for 
its work as the great mill motor. It uses very little current. Needs no attention 
beyond lubrication and lasts for years. 

There is hardly a machine needing a small amount of power 
that cannot be more efficiently 
and economically run by a 
Westinghouse electric motor 
than in any other way. 

Send for 11 General Utility Motor 
Book," or any motor information you 
may need, to “Westinghouse, Dept, of 
Publicity, Pittsburg " 

Westinghouse 

Electric and Manufacturing Co. 

Pittsburg 

Safe* Offices in 40 American Cities 
Representative* all over the World 




Westinghouse General Utility Motor, $13.25 
Ba.es and attachments extra 



PFcastr J/fjifi'oti ropitlrtp 1/eckanfca 
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5 YEAH 



tiai aJl nl i h- giiod pofatt tlkat so halo any pjrilp enjjjliie 
l.-etLi-'r many enttsitt patented featurec. A Hnyv ^1*] 

Wijl enal-lr vrri fn [tolnt L-ul ‘lie g:iper:nr point* ’I t snakr ills 

Waterloo Boy 

tfli criyrnc for every eOnteiviiLEr p|BX 1 O q £,. I 
We win leftil lo any truponsl ! 1c lewn ,l VV*&r-[ioo Boy on ig rtayi’ 
free lmai, and =S Ji iU^ not do all rtnr] tuny? ;tim weettim, rt you irt 
T 141 E iatlsfied tfiat it hi She best, Send is h.ir k and ive tl -1 |] pay the freight 
t-i.Eh ways. bun ytm tkibk nl :i icv-TPe tRsfral prflrpotlHs^n ibid thEsT 
Write today -kiy out fire i aEnio^-jc, Inc style* and sitei arid 

,diiI tree trial offer blink. 



CAPACITY 
15000 ENGINES 



Waterloo Gasoline Engine Co. 

1021 W. 3rd Aw., WATERLOO, IOWA 



30 
DAYS 
FREE 
TRIAL 




Whilacre Gas Machine 

THE MOST PERFECT LIGHTING 
SYSTEM IN THE WORLD 
For Hornet. Factories, Stores. Hotels— 
Complete Lighting Apparatus for Vil- 
Jagea and Towns. Satisfaction guar 
anleed. Write for particulars. 

J. E_ WHIT ACRE MFC. CO< 
1490 Rock St, ROCKFORD* ILL. 




HERE IT IS! 

A Real— Sure Enough — One Horse 
— Air Cooled — Gasoline Engine 
Thor ought ^Constructed — 
Completely Endowed. 

Guaranteed* Price $39.25 

THE AUTEN MACHINERY CO. 

427-29 W. Randolph St.. CHICAGO, 




Wm. CaJkxw^y, Fret 
Wb, tii Howl? t o. 
IfMili SlnlLon 

ll'ilfrhn. IiKi 



We uc DtanufKHttn. not merchants. Su e d«irn, 
yebbert artJ «ta|«£ hmife pferit, I'lt am you from 
f-^Q toSiCKl on my Hitli trade Standard Cunline 
Engine* tram 2 to 22-H.-P. — F rice direct to you 
lower than de*krt or Jibber* hate. 
timiJjr eoeinei io c*r]«ui jott 



G ALLOW* 



1 jo-n 



frier and quality speak f-5r llicinsdrt* 
and you anc to be the sole jod^e. 

Sell your poorest tlOPSC Jtfld buy A 



rnm 

a(tiln> 

OF pn firry 

thick. Write [oriptt' 
la) propoitiLiUES. All 
you pay me is tor rrw 
njruer i d, | abtu juwI 
small profit. Send tor 
my hi* BOOK FREE. 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 



Its Economy and Power 
Startle the World! 



The Engine Buns on COAL OIL 
at s Fraction of Cost ol Gaiollne 

Thousands Of these marvelous engines in actus I ute to- 
day — prove beyond question that kefoseoe is the engine fuel 
of the future. The success of the " De- 
troit" Engine is absolutely unparalleled . 

Demand is overwhelming* Kerosene 
i common coal oil) runs it with wonder- 
ful economy. Kerosene generally co ts 
6 to 15 rents less per gallon than gaso- 
li tie - and g asoLin e i* still Being up. Ru ns 
on any engine fuel. Only three 
moving parts. Li ght and portable. 

Does work of engines weighing four 
times as much. Runs everything. 

THE AMAZING 

“DETROIT” 

The Kerosene Wonder — on 
Itays' Trial Direct from Factory 

Any e-nrinc you urant, tram 2 ic SO UP., binten IS days' Itce trial — tested 
immediately b*f*ru tMtipiug mil ready to run. ll diatatkiwi-d — #v«-y 
dollar jpo have paid uh- (or i tie engine cheerfully refunded* Writes 
igwest ever kn&Yrn Eui iiErLi>:KT:Ld,e, t-uiranlJiCtl tjjyitilia- 

Tb* Now Book j* Ready— WRITE! Tells all about tliese new woncicre 
that mark a otn- rnn in Sprriat mttLKlutiarv price <jji first "Detroit’* 

enElae sold in narh communltY. ■QtiLck aclron 2eB iu AiIMress 

DETROIT TNG ME WORKS. 2U Bellev ue Avenue. DETROIT, MICH. 





H. ELLIS CHANDLEE & CO, 

55 Bomot B Ui Idin e , WASHINGTON . D. C. 




j&rjiage IS1 



A resident of Munich, Germany, who was bom with- 
out hands has become a proficient stenagrapher. This 
is ihc shortesst- handed stiortdiand writer on record. — 
Kansas City Journal. 

In Dunfermline, Scotland, the Co-operative society 
does a yearly cash business of $1,500,000 and its mem- 
bership numbers 7 h ti59. 




FINEST VIOLINS on Oil HAVC r TDVAI 

We £ell direct Loid uur Chicago. OU Uni W I lllrli 



And f'jurqpra n shofH. Vciiu chwee 

tw>ni the liA«t wLkciiob stringed lifflwurantts in Amertea, 
Everyth tog tho viulinikt. needs. VkiUot trum |5 to JlOOimd u p. 
Tim* PqiMitti aiTzcijred ii dafaed. SO DAY* ■ TRIAL 

tielciT-e ynu decide to pure hose. Write Today £w «u yaiiiiL. 
hie Violinist's Catalog. Sent to yao FRE£» 

WM.W. LEWIS & SDN, Mahers md Importers 

lEat. 220 Wabaah Ay*., Chicago, DL 

G*r SptT tMtiit; fmpcrifd iwwrf, iihn 
«»d lirtls Jut* tn&ttn 




SWITTE ENGINES 



GAS - GASOLINE - DISTILLATE 

Ch papfes | of al 1 powers. One c rn t a vu rage cos L I 
hoisfl power per hour, bundling can Ctiual | 

FITE TEAK 
GUARANTEE 

We bu ild a 1 1 feiJte ■; . H op- j 
per jacket or water tatik 
ctHtlicg. ItiducemcDUs | 
to \ litri r] u ro in UrW Lj- 
Cafibes. Write Stating 
size and atv 3 c wan Led. 

WITTE IRON WORKS CO, 

HtSfUakland A^e., Kim HUM f’ily , THu- 



DON'T BUY A GASOLINE ENGINE 



until yon fnvestljiste "The M*»tcr 
W iirhinsin,".-) cylinder jpit»Line, 
kercKixnr ui alccjh't L Cn |;i ne. 911 peilot 
to any one-cylinder eniflneE revOlll- 

IlniiSrlnsr power, Its weight and butt jue hall thkt ol jtlnvLe cylinder enulnt 1 ;, with ipfeatcr du™ Witty. Costs Ijiss to tiny — Less ui knn. Oulckly, easily started- 
VlhrjLtinr practically overcome. l"heaply moLmteil on any vf.iifnn. ][ is a tulriliitailLcm tKieiible. SLStiotiary Qi trALlloil eiiitillC. SKMU FOR CA.TALCKIUF. 
TiJLi is OUR FIFTY-NINTH year, THE TEMPLE PUMP CO„ Mfrfc. 431 West XBth SL, CHICAGO 
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v.v.vy- 






:\\vr:r 









Ah.Y\V 



•• v ‘Hv 

- ■’ • ■ ■■ 






When Parowsix is put into the boiling water in the boiler with soap 
it does whnt si takes tin- snap, a lent:, a much longer Unit: to do — it quickly 
removes the grease and dirt in the clothes, The consequence is, yon do 
not have to rub the clothes so much, and when you get them all washed, 
you hod they an; beautifully clean and white* and the little rubbing lias 
done them no harm at all. 

That is what Parownx dors, ! rv it, and von will be convinced it 

■ *■ 

does all that is claimed it will do. 

You simply put mie-half teacup of shared Pa row ns; 

L and a bar of shared soap in the hot water. This is suffi- 

cient for one holler of wash. After the clothes are 
" " boiled you rinse them thoroughly in warm water — and 
t— t \ they are as clean and white* as when new, 






v. r ;. r , yv 



ATI dealers wr U tlie i 1 r i rn wax nf Pure? 

Reitiu-H] Paraffine. Direction® on package, 



Standard Oil Company 



1 1ncorporated \ 



■■ :••••/;:• 



Pare wax i- Mir brand nf Pure ItpfiivfJ 




$ 


Paraffine whleli ha* been n-t' i for veEicg 




M 


by housekeeper.’* ever v whore In sealing 




jolLVrt, preserve® pEoklcs, ki-trliup, etc., 




vX. 


and in starch inc anti iron Jug clothes. 


• 





Pi ease JJenfioii Popular Mechanics 
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This Kerosene Engine 

Cuts Your Expenses 75% 



Y OU should not even consider engines that operate on 
gasolin e on ly. The rapidly rising price of gasoline, now 
6 to 16 cents higher than kerosene! absolutely makes 
operation on this fuel too expensive. The Perfection Kerosene 
Engine operates on wi? engine fuel. When you purchase 
it you are on the safe side— proof against all fluctuations of 
the market. You can always run this engine at a great fuel 
saving and get the greatest amount of work done. The 
Perfection: vaporize* Lt« own keroiene and so makes it as 
efficient as gasoline— something other engines cannot do. 

The Perfection is very light, portable, has only three 
moving parts, runs everything about the place, is lower in 
price than any other engine of its capacity on the market. 

PERFECTION Kerosene Engine 

f £ Sent You on 15 Days Free Trial 

Sec your dealer at once and ask him 
trv le t you have a copy of our free EN- 
CINE BOOK which shows the sizes 
and styles of the "Terfecfion" 
and explains this very attractive 
offer. Your dealer will send any 
‘"Perfection” engine to your 
farm for 15 days and let you 
return it if you are not satis- 
fled. Ask him about it. If he 
does not carry the "Perfection” 
write to us and we will send 
you our Free Engine Boob 
direct. 

CAILLE PERFECTION MOTOR CO. 

205 Second Avenue DETROIT, MICH. 



G^AY MOTOR CO. 



H R STATIONARY 
GASOLINE ENGINE *76- 



For Farm work, I mgation 
or Pumping Factory use 
and Electric Lighting, 

3 to 20 h . p. — perfect! y £ ov c m vd 
— guaranteed by n responsible 
firm. Write far full description, 

107 Leib St. DETROIT. MICH. 



WRITE FOR CATALOGUE AND TESTIMONIAL ftOOK 



The Roberts Motor Company 

1419 Columbia Af*. SANDUSKY, OHIO 



Make a Motor Boat of Any 
Boat in Five Minutes 

You can do it wilh the Walercflin Outboard 
MatoT, which you UQ quickly Attach (and 
dcUch) lo Ike of Any ititf, row boal. 
dinahy. punt, aail hoal. And have a aood 
motor boAl. It a not a toy, but a reliable 2 
H. H. Marine Motor that will drive an 3 0- 
foot tow boat 7 znilca an hour,. A hours on 
aallon gasoline, Simplest motor made, 

Weiaht 40 lb*. Equipped wilK SeKe bier 
Carbureter. Five yz*n mreewfuJ result* 
behind ir. Send for Catalog C, Cantve 
Mnlnn, I, 2, 3, 4 Cylinders - Catalog K + 
Standard Type Motors, I to 30 H, P,— 
Catalog A, 

WATERMAN MARINE MOTOR CO* 

1507 Fort Street, Wert, DETROIT* MICH., V. S. A. 



s 



V 



WATER POWER IN NEW YORK— New York 
state’s total water^ fHiwer, without in eluding that of 
the Niagara and St. Lawrence rivers, has oeea esti- 
mated at a million and a half horsepower. Eight hun- 
dred and eighty thousand of this is undeveloped. The 
New York water supply commission has recently re- 
commended that the state expend $20,000,000 to develop 
this water power, which it estimates would return an 
annual profit of $1,400,000,— Chicago News, 



WATKINS’ SPECIAL 

J H. K iSmili 1 Cylinder . * JS !h», 

IH. P. Double C^lindtr , , Ihfl, 
JiH. P. Four Cylinder , » , W lb*, 

WITHOUT A PEER. 



iHTEUwnva 

THE WATKINS MOTOR CO. 

B37.&39 Wert Sixth Street CINCINNATI* OHIO 






UILD YOUR OWN BOAT 



You ;uvt thu tusi ,i n J titjuy i be work. 

S*rni far fikJf Cfltftluv *kich Will UII jh.hJ nil *b*ml U Huai Wrtn.Tivi >uvi Ixwit 
fi^uneB i>f n .11 n'-r.-.-t, from ln^ ranKK' pa[l«nu a.t $ 1 .75 la the 66 Pi. cabin cruiser 
frame al UOft. UO. 

DEFOE BOAT A MOTOR. WORKS , 1113 South Sr,, Buy City, Mich, 



Roberts Motors Exeel 



BAY STATE MOTORS 

"Perfect Simplicity" acis! “Sim-ple Perfection" p sue the resuiis, 
cluLpUumI m these Mu-lur*,, ut 15 years Uc retail to ihe de^elo-piue 
ol these eticntiitl ch.iTOclerisilJuc, which cnfttle US to xml 
vi: I he inuteia reliable a net etono-m Leaf met or at a reuses- 
able price. Write lor catalog. MiiiitiK ami type 12 or 
t cycle 1 of I liUt Or wanted. We also iurubih. s.:ia-'i lor 
ih«e motors. 

BAY STATE MOTOR WORKS 

SiKcesxar ta 

A, J, HOULE MOTOR WORKS 
580 South Emit Street, HOLYOKE* MASS- 



45 H, P T Aero Moloj— Weight 165 Jb. 

Marine Motor®, 

Auto Motors, Stationary Motors, 
Motor Air-compressor* 



Means first quality in 
ENGINES. They 
BLE find consume 
other Murine Motor 
will please you. No matter 
you wish, it w-lU (ay yon to ie.nl our 
before placing year oidet etsewiifft. 



Write today, Aptais Wuniud. 



TH R NTltEZil YC; RR M AKDI FT L.Vl-l V ■ 

Mira, si Marina asd SlaUnnani Hklasrs 
F M Cnq|rregi Street* JDTROJTV NIUL, h* H. A, 



They start easily 
Hun speedily 

Control readily 

Operate economically 
Do not Backfire 

Do not vibrate 



NINE SIZES 

3 to 60 H. P* 
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GASOLINE ENGINES 



DESIGNED SPECIALLY FOR FARM USE 



Simple, Powerful, Economical. They do all the hard work 




Little Giant 



Made in 
Four Sixes 



A powerful 
Em sine 



The Invincible 



Geyser Power Pump 



Especially adapted for use 
with Gasoline Engines 



MM 



Admiral Marine Engine 

Made in 1. 2, 3, and 4 Cylinder 



OUK ENGINES 
ARE 

GUARANTEED 
FOR 5 YEARS 



Capacity 900 KalE< m ■ pt v hour. Will force water 
200 flu high. Price complete . „ $17.8S 



Our New 

Engine 

Catalogue 

fully illustrates and 
describes a 1 1 the 
Engines on this 
page. Also a full 
line 



The bo*t type of Marine 
Engine made 



H line ot Engines 

W mounted on trucks, | 

Pump jacks* Power 

s, Gasoline Tanks, etc. The biggest and best line of Engines and a fees- 

Quality i$ right and you can not beat out prices* if interested don't fail 
; Engine Catalogue. Mailed free on request . Write to nearest house. 



DoAlLTHCHARDVfc*« 



qT \ 


nj. 






| TT1 


[1|W“ 


I: ; • ! it, ;| 




1 ' * 



MONTGOMERY WARD & CO. 



CHICAGO AND KANSAS CITY 



19th and Campbell Streets, KANSAS CITY Chicago Avenue Bridge, CHICAGO 
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Send For Our 



Lindstrom-Smith Co. 

253 La Salle St., Dept. 1191 
CHICAGO ■ 

, 



Send today for the 
FREE VIBRATOR BOOK 



If you Mend your name and address we will 
send you Free our Vibrator Book describing 
tEi White Cross Electric Vibrator shown here. 

This Vibrator is a rubbing 
machine which draws the 
blood to any aching part 
of the body to do its 
work. This machine rubs 
much better and much 
faster than the hands* 
W hile the hands are able to give a 
few dozen rubs per minute the ma~ 
chine gives several thousand rubs, 
it rubs hard or gently, just as the 
operator chooses. The machine can be 
operated by anyone in Ins own home. 



Merely send a 
Postal Card and 
our FREE Vibra- 
tor Rwtk irffi 
mailed to you. 



Free Vibrator Book 




Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
ertgino eastings, everything for the young elec- 
trician* Send for our complete catalog "B,* 1 

The Carlisle & Finch Co. 

262 £. Clifton Ave. Cincinnati, Ohio 



'■ H e prcsi , m n*l instructive lltctlifll Mtf. 
.line printed. Prims, mote ^-Irelets itd "Haw to 
m jte thafi n s, " Articles 1 h j,n all c Icark-a) stu (jiiz inc% 
cointidivcd. BxpHfinntil UoDirtmcnl, Inttai^yiii- 
tereitlnc. Wlnlm contest each atanth. 
itilhs Iut L’bc. fu» ivcb. On all New* Statidi. 
Modern Electrics Publications. Z3I Fulton St., New York 

A FREAK OF GRAVITY— A man fallin £ From a 
three- story building in New Orleans will not bill as fast 
as he would if he were in Now York city. In feet, in 
hardly any two places will he fall with the same speed. 
This is because as we go toward the equator the force 
of gravitation gets toss and less and consequently the 
acceleration of a falling body becomes less and tbe 
force of impact is therefore less. 

While it Hoes not make very much difference in the 
injury to a person falling from a height, it does make a 




SPECIAL Oft ar 



Wireless Apparatus 



The Wlrrlesi rwh Is dire. Pre- 
pare far (he latb jsnrf wiwtct hr 
Badlivf a 2c stamp for qui new 
catak»*ii* of WlreEons in.q , !F'.i- 
mri'i*, N*veltr« and FTfflrlfiaj *onrf«. This vaJiiaMe book contains ninny 
tlk.i ,'r.isn-.. .mil a ip eat deal of orlrer I n farmatren! . Wrise at ooce to the 



t. W. T. WlR£LE5S COMPANY, m Broadway, BROOKLYN. N- Y. 





Start in the Mail Order Book 

D,.^' Tilda wabnalqtelyanaef (Jw HMMt attract- 

DU$inCSS 1 1 . i r lir.vM (a SviidK kn the M n-il Onti-r Kkw- 
IrMW, Vi ir .-tut ehi-.nr a pniiiofii* l«n 
L-nabl'IlLtf Fall Sir pi^llt on every il.tHN anlpt. >et 

iiriire yaiir casturrvi L -r. Jvt-.iX) vilce, Amabel? prt.po6.hu on 

!CiC ppfrfl.pt Nil «v#!iy dollur OnleS-. Cun anythin? 
• ‘■•■Hi r Klft'? .Hu^iFiv'S ■can be op* 1 rated, in your Apurr tirnr. 
If you arc handling any other Sino, yap. run Lpclurk 1 Horn*! 
of our circulars without «vtn tfiiKifM* |u yxni. We will 
■™rl you Pfio of our hwuIjlt 31.00 tauiiptfc* and full 
pariKularA UfKifl hKrrpl ot 10c. An npKHirt unity ta 
offered you hero to gut Into a biff paying I iua itnn&j 

A. H. MORGAN CO* 

3S24 Vernon Avenue CHICAGO. ILL. 




Geisha Diamonds 

tit* UTist soarrtnc mscofERt 

Brlrflt, eiift rk 1 1 u it, bountiful, For hrSIliancf 
they efpifil (be h'l-tiumv, vtnnHimr it 11 tt-vL and 

S uk?- 1# On* twentieth the vxpeaMh. 

eni free it 1 til privilege of emm L nation* 
or psrtitmlw*, pnuw*. eto., wddrEtiM 

THE R. QREiia MF<1. 4 IMP?. CO* 

“■#** h* 517 Jacksaii 11 1 i d. , f h lc jij j. m. 
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TIh.stv*' jk ■!■□]}• ii ] : t-W oE we mri.l£,f-. U'e (i,iis Severn I Ji'-nfSrr i 

niuns rfil lit ii'A'ri-li:.!-- luw pti.e*. v?nei 4 cfnft [to stave l'i *i 'A 1 ! If.r-.m wtift- 
(lerli.il l-i.Npiigr I leilrir.il (Ti clnjirdi.L, c-.mtain i ;i p (He Itiin,^ J ■ J j.i - 1-rrn 
Itwlrinig l'ir. > iTf.itrst I.Su-e r.f Witninn I in the Cnuiilxv. 

FLElM'HO 111 PORT I vf* COMPANV, S1E9* Fulton fl+reeU SEW 1(15 h MU' 

11 fLverjrShlatf fvt (Tie tspcriinenlur'" 



IT ¥ T? /*' ir T IY T ^ c * cons ro t l v ut* v n o i > v . w< t m - * 
f* jj jP J 1 L - h*ii>1()luiftets It. If Ll .1 Itahi ■ A, .M.ikiifS 

l r 'Utii ton, KillL*iys, HltWrun-. Ik-ttli 
Bells, FLMikct Lamps-, Tf^phoiw* 3 .ighC’Tiy rLmti, I'c^kH. If it’s sSec- 

TriC hair# IE. 11 nd rfiell ill. 1 -nt?i n# Tor ;ivi»iL!!i. HI if 4 i_fr3LlS. 

OHIO ELECTRIC WORKS, CLEVELAND, OHIO 



difference in other tiiines. Take a l s :l e and fire h ex- 
nelly horizontally and if the gun is sixteen ket above 
(he ground, say at New York, the bullet fired from such 
a. nifi‘ AVDiaitl strike the itro-und in exactly one second 
after it leaves the rifie. If (he I ml let lias a horizontal 
velocity of a thousand feet a second it will strike the 
earth exactly 1,000 kft nway* Let us take tlu- same 
rifle io n place where the force of jijr.ivitv is not the 
*aine as at Xew York, knit n good deal smaller, say two- 
thirds smaller. We find lliat if the gun is placed as be- 
fore, and nl'snlutely horizruUal, the bullet will not fall 
rhe sixteen feet in erne second, hut will lake over one and 



IDEAL, CHRISTMAS GIFTS 



Electricity 



The n«citl w-imclrrEiq] anil (avl- 

ri n i r- if s-; ie n! i rt<: '■ u d r nf * Iq? a 

I-MJrV Hoy. f ii rl ,m<i firming 
Up ilii:Of'l LljCW 'll h- it li. Tli-c 

i^(, ■■ volt AM r Ki.i-f:. 

T RICAL PR01JU ] CTS -r “aui l 

111 Pn(te Ctttlos no* rti-dy, tiie rnm( ccuvpJei* and intsTrstmc bcnlc 
iwue'b-'s lull uE i 1 1 usir.;t>ivns an rt «V^-' r i pt id n» rif (lie luieia Voliamp 
Klttirla] Norelilti Mrim. ftynamiK. Toys, Machine Mortal*. Tele- 
tffAUll fltid "WirfleiH 1 ' J nstn llirn-t*. RulmibtutT filila, Sp-irk CuIH, 
l.ji?‘SAl*r Tllhes. Switches. Mom. I .mips, 1 l.uhlitflitv TninsFnrlnpra, 
■J'.i i>. c? t T*i- t '?’i i iir-tt llm- <.i Mlhhtun Fft-eirk Ft ail w r av s ever 
ihown. Ideal Chrlatnat Oilis. (’rice* runiivietilv lun-. 

F#mt |or thru Catalog — 6 eems to stamps- 

nr roLn, nvliLcIi m iff le ttltiuded 4J-D first 
tinier nl 50 l-ltiLS of OiO?. po Stall 

ariiivcT-c J, 

VOLTAMP ELECTRIC MFC. CO.. Voltamp blk-, nalcimore. Md. 









SECONDARY “UNITS" FOR WIRELESS 

INUldlON COILS AMf LI TRANSFORM liltSi I HtSK UNITS 
COM HI 1 LtTTLL MORE THAN WIRE ALONE. SEND i 
CENT M AMP FOR WIRELESS CATALOGUE 

DawMin & WJnprr Electric Ca. + 1J5 IParhorn Slrrfl. fThkagu 



Manhattan Electrical Supply Co. 

NEW YORK, 17 Park Pbce CHICAGO, m Fiftk A«. 



are 



We Buy, Sell* 
Rent, Trade 
and Repair 
Electrical 
Machinery. 
Our Stocks 
Large t Prices Low and our Used 
Machinery is as Good as New, 
Write for Bargain Booklet 
Num ber T we nty. Tell u s wh a t 
have and 
t you 

We can R “ 'P 
interest you. 



THE F. BISSELL COMPANY 
228^230 Moron St TOLEDO, OHIO 



WIRELESS TELEGRAPHY 



We have published a Manual of 
Wireless Telegraphy, describing the 
art and the best known methods of 
erecting stations for both short and 
long lines. This 80 page Manual 
No. IP will be mailed on application. 

Catalog Xo. 2 tH SO pages of general 
electrical supplies mailed on request. 




PRINT FOR YOURSELF 



OardL firiulfttik IhhiIl ni'tt*] m ( m- r. Pipm S’i, I.(ti>ppr 
¥15, HntJLrj #«(!, !?5 ilV(- m«>r»uy. prtpil for okh^m 
biKr'Fnr : r. All wi«f. rulf» w^nt, Write* lai tory for 
vjitnlfis. TV PE, raiM'lii, iJiLt^T 

T1IPJ PRESS CO*, ('oimcrtli ut 




RIf» 200 Page Electrical Catalog 

^ Greateat Line of Wireleaa and £l«ctrka1 Good* Extant 

j The Celebrated FemiTi Drtedor has so conclusively proven its worth as the unquestioned 
peer of any moderate priced detector on the market that extended comment upon im many 1 
merits are now unnecessary. 

Send 4 e Stamp for our catalog (deduct this amount from your first order) and see what 
our patrons say about iKiu celebrated detector, This catalog, unlike others, is a thesaurus 
of electrical information, as well as a medium of purchase. 

J, J. DUCK, 42 *-G St- Clair St* TOLEDO, OHIO 
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JAP-A-LAC is 
made in seven - 
teen beautiful 
colors and N atu- 
ral or clear. 

For sale by 
Drug, Hardware 
end Paint Dealers 

pint 




NEW 



WITH 




II your d«)rr doe 

send us ldctoeow 

coti of inaiJinfi 1 . tnd we will send i free sample, quarter 
of any color (except (fold, which is i&cj* to sny point in the United States 



It stains and v»ni*hcj< 
in one operation, and 
Can be used on anything 
of wood or metal from 
cellar to gar- 
ret, ’New- 
ness and 
quality iol- 
1 o w the 
brush. 



THE GL1DDEN VARNISH COMPANY 



632 a GLIDDEN BUILDING 



CLEVELAND. OHIO 








( imUpli'L with Caie, Sun Shade, 

’' •in C.lit^* and, l-.iEri I'. y it l'j a^e Jfc| I 

for N^Ut Observation . . , *r * 

One of r hi- j f miThBrlt i net rurttciLta will iti a( trrial 

l i'll ji'yn:" i ci 1 It will Mimbk’ yem to pick vrot tfae 
1 h-siiu 1 ! t at Sn:iti (in HrTiicm, time t 

cJ<>rk at many mils* distant, sad rl«if tlm nantry 
K fer fifty anund.. "Thu [•dcr-f’i.ip# ' far A*tmi«iiieil 



May now fiwfl m BEAM COMPASS 
NO Ol’HCkftt.ttul'i he wilhouf am 



“VULCAN” STYLOGRAPHIC PENS 



In, Two Sizer, 4li und 5 v ; inches. 

Red or Black Rubber. 

oo 



* 1 . 

ygoo 



with No. 2 
Gold Pan 



SO with No. 4 

Gold Pen 



Unequded far Rut Writing, 
Ruling 

(Ultra 1 urge a Lie. H iutihe*. IiLuLl ouljp, and Manifolding. 

VULCAN” SELF-FILLING FOUNTAIN FEN Rl. mi <W itatf 

Sampte Safety Device. Black 

fl -XIl-.. | r aLilir t- :.l - J . £> 

litfVWl *1 ■ ! - ( J PwwW r ■ * 

M wi 4 14 'Kara! Wd hn 



J. C. ULLRICH & CO., 135 Greenwich Street, NEW YORK CITY 



it half seconds to fait, thus enabling the bullet to be in 
the air during that lenfrtb of linn-, Therefore, it will 
strike the ground about l.fSUO frei away. Thus it is 
seen that the range of a rifle is increased as it is taken 
toward the equator. 

Of course, there is no placv on earth where the force 
of gravity is two-thirds smaller than at New York, but 
t h nr are many frames where the difference is considerable 
enough to affect slightly the range of rifles. — Harper's 
Weekly. 

-to 

The only difference between a bull figlit and the Van- 
flerltilt auto race is that the latter is several degrees more 
fatal, — Memphis Commercial Appeal, 



Flht e 

412.00 






This Cabinet E ft t r 

(-tiTnicn nli-Hii. rati fpor.t. r>ar— f cobin'-t. «ii:.,*» ibnrn. W-e 
ac-ll il at tow pric: to in trod da* our WHCE VPRS ITrBK 
-it.^R,r:jLai^,Tj,u,-* fiIk*. akr pmi 

ANP CATALOG Nu. II L- 

Wr mild UrmtLWTFimi KTKSITI lit— Ytarthh and 
Od<i Knckers-, E^nrlor anJ I.Khrary S-Ji(.h». IJavcnpnttH an 5 

OwteWft 0*Sf *nd Maluyn/iy. PlmMeni. raum*™ uul 
r**iaCB.r. Cmnd in but tmlher nmtaeT vfTI - 
ph-ct snanLutu^d. A ssV. for priiM'n- und CatiiJ'cif K»i. Cl, 

i% ii, srFvmiHiiHFC.nv mj oia™* m. r r. l.- * aro. ;tl. 



EVERY DRAFTSMAN 



Utrd. Thownjrhlrl 

lYietknd . tRiHrK irUfTnuftortruf 

fciiiijjtffciirit a-TTurtil l.ir ■t* 4 ‘coT 

i4e. Fita Hr Soom, FtiiL'tfwJr I:,, 4i— ot taitnzmin on tbe imt- 
Jint. fitadiatCjn-uWii, An vnA«taiHdibtwrclty*<dicbHl. 



$2.50 



THE HURST MFC. CO. 

TQH '.rr,,,,. Bid, ..VII K ,,;<l ill., lili *> H.l, Si_- !M iM.KIJ s, L'lL. 



LEARN ISOMETRIC DRAWING 

The Car fKlmnl tfrmriuls wd blln*,LHtlkuiA for 

Utik'Mi euteklv Tf-.iiit w-irkT.k- f]rM-«ii»MK, Jdv'.U- 

qsbko hi hrr.mbA, . THE ES 09 WH MIMS I to-, 



HKfIe iprnjMH* etnt Jill *ieoi 4 ^ 

tf i noTic* . Wond-c-rfuL flij'Ofif luJi-ey ~ 
titi-^ifin'-i wiih prwLin*'. Amply 
i,IJcietrHi*ft tK'uk of Bistrurti-u™ 
jrmj i ii, jl ihtirt time, 
(.'ral ill, ii'! f. 
c umlel 
bHn 

lll.uai [ 3 H . KJl^U TUJJAV 

THE ISOGttAPHCO. 

US E. J33S1. ME* tom CFTf 



,'H y mj i ii, JL DIM, 

iluloHd $ 1(6 bCMI. «- 
-wieLv J'QHlp*i-l 

; P Money Older vr & 



No Deposit ffA 
Down 

1-2 Regular Price 

We put the beat typewriter in the world 
right in your home or office. Shipped on approval. Use 
It live days. If you want to keep it send us 15 a mornh. 
You get the same value as tho' you paid 5100 for this 
standard No, 3 Oliver (Visible) machine. Buying from ua 
taves the 100 per cent agency profit? other poopte pay. 
Our booklet is worth $50 to you, because it saves you 
that much . 1 Vs FREE. Tel 1 us w here to send you r copy . 

t ypew r it er s di m hi wj l ine stoote. m ni«mk Trarif. mute 



H. ELLIS CHANBLEE & GO* 

SS Romo* B ti ildinpp WAS HlNCTON. D. C 

Sftj pujja iei 



TYPEWRITERS M A K £ 



Slal-idHlrt MiL-Jhinti MILO or HENTEO AUT. 

)4 to H ITK’X^ PIilCi:-i, aJIcnrkiz HESTlL 
OS PkltK. Sluppril with pfivlkffc a! 
"W rite for lIlvFtrated CAtaJiJZ L. 
inrik i Hti’OHi i n* i^iii- -p,. nuriiHd 



Our Renowned Double Combination 



Size 2 ixk. Object Glui. Lcrurth 36 m. 

Prof. HJcifca, of Wnrd «nd Work* AIhirusc, 
#fiJ-*they«TC f« BiipCrUiF CO otlthrs be baa 
OieJniaed. at twice l bn price. 

CATALOGUES GN APPUCATItW 



ASTRONOMICAL TELESCOPES 



OO 



''A,.! h ta ulit.jiI j in *-■_ i jjiI witJs j La uiit th* llACULtmilM In 

V'n .lapitmr'i M— jp.i bjih) SutiWB'i KiC(p»«r« etoMrljr 

A SJUXE COMPANY, 515 0 lb«S. T Si. Lwii. II*. 
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Many Dollars Saved in Building 

Write for FREE Samples and Booklet Describing 



Wall boaro°>sh'eathinG 



Bishopric Wall Board £0 cheaper and 
better than lath and plaster $ also 
saves time in building 

Thiaprserirql substitute for Uth and piaster Is easily 
nuiled to s bidding, Being applied dry. it is at once 
ready for decoration — paim, paper or burlap. Saves 
time and labor ; is dean and satittarj' ; ptooi against 
cold, heat, dampness, vermin. 

Bishopric Walt Board is made of kiln-dried dressed 
lath, IMBEDDED in hot Asphalt Mastic, and sur- 
faced wil! 1 sized caxboard: in cm at the factory into 
uniform sheets 4x4 ft. &q, and three-eighths of an 
inch thick. These sheets I, delivered in cratesj are 
easily and quickly nailed to atLiddin^ ready for wall 
paper, paint or burlap. 

Guaranteed Proof Agaimt Molitan, 

Heat, Cold, Sound and Vermin 

ITS Matty V5 k& i— Bishopric Wall Board is itsrd lor dwriimci 
pje.v^iiie, hfn.lth rrvrT and fsetury buUfjn^a, ne^v [sju-iitio? ■ in 
takings,, linifhinff attics, eciLus, porthn, Iwdria, pripr; 

Price $2.50 per 100 §q. ft,, or $6.40 per crate of 25ti sq r ft. 
Lo- b. factories* New Orleans, Cincinnati, or Alma., Mkh 




Bishopric Sheathing caves 75 per 
cent in material and labor. Ideal for 
frame or cement buildings 

!■: shutme Sheathing is both hotter and dteaper than 
limber. It's tile same material as Wall Board, but 
nnish ts not liece&tarity so due: therefore costs less. 
Quickly nailed to studs with laths and nspba 1 1 es- 
posed, forming dead air space between laths and 
weather-boaras. Make* smooth cr and more solid 
irh than lumber- no holes, no shrinking. Proof 
against heat, cold and moisture. Saves fuel. 

For Cement or Stucco Work 

Bishopric- Sheathing has no equal in economy and 
satisfactory results. Space: between lath* forms ftKCel- 
ent key for cement. Moisture cannot penetrate a*- 
I'halt body of r Sheathing, t'lur Erce booklet _p* pining, 
/crything. Bishopric Sheathing a] so i* used with tictk 
nt results as cheapest and best lining for dairy barns, 
poultry bouses, stables and all other outdoor buildings. 

Price |2 per square of 100 sq. ft., or $5.12 per 
crate of 25G sq. ft,, f. o. b, New Orleans, Cin- 
cinnati, or Alma, Mich. 



Write today for Free Samples and Booklet, describing Bishopric Asphalt Mastic 
Wall Board, Sheatfung and Roof ing. DEALERS, WRITE FOR PROPOSITION. 

THE MASTIC WALL BOARD & ROOFING MFG. CO. eo Ea8t Third str “* 



CUTTING OUT HORSES — Reliable authorities esti- 
mate that there urc over 7,000,000 horse-drawn vehicles 
used daily in the United States, while the total number 
of horses and eohs an the country exceeds £1,000*000. 
besides H,(XKJ,000 mules, American manufacturerH pro- 
duce yearly about 1,750,000 vehicles, of which 340,000 
are passenger conveyances, with an estimated value of 
$110,000,000 In addition there is a yearly expenditure 
of $125,000,000 for horses and $G2,GOO,OOG for harnesses, 
so that it seems fair to asstune that the United States 




Your Picture in t Postal Card 

IN ONE MINUTE 

The pictures tre 4cv*tnp*r1, tonrd kth! Aqishri 
Id a single dewfcyp in g solution. evp«senee Is 
BWtiwr, Piree df machine* Jj.is and JiSjod — 
drcuiare descrihinir nur machines sent free. Vi> 
ure also headquartcra lor supplies be all minute 
I^ictUrtr tiiiidlifteS. 

AMERICAN MINUTE PHOTO COMPANY 
Dept. li. fH-ilfl W. lJrh St., Chicago. II Lina . a 
The larirnrt rairinfiKtuTmc nnd dinlnbuterii tf mi nut a 
CJjiiLUK- iUAl Li Ih-jl uiud tuppliu* in thd woi’ 1 , 1 . 




Every Boy His 0wi Toymaker 

birj-s’ iKiok w<r written. Talk lw7w To iriahu a Steam 
Erwin*. Hien«4v«. *n FteefcrkToJfcatwph.. TVtephowe, Marie 
bum tern. IsmtI'. , kibr*. hnllwsr*, Hi-cl ri* a! and nuthnmcaJ 
tern . trait* , lKhmtn tKtic- Fj-ie-u Qfily 10* 

a for JSe. Westers Fitil* C*h Hi, IWol, Mini* 



is being made 
by those who 
invest in town 



MORE MONEY 

lots at the beginning of Western Canada’s future 
industrial and commercial centers than in any 
other way. It is estimated that 

ONE HUNDRED MILLION DOLLARS 

was made in the year ending July 1, 1910, by those 
who had the foresight and courage to make such 
investments. 

IT IS ALL GOOD, CLEAN MONEY, TOO 

You can invent ns little as $10 a month and. get your share of 
it. Let us tell you about Fort George, the last great met rap 
olia of North America, and other opportunities for Investment 
in lands, business Openings, etc., in British Columbia. 

COMMERCIAL CLUB OF FORT GEORGE 

PoMtcHy BurvJB. gg Bower BM q., VAWCOiFVEM, M. t. 

AfVIfkAt Mftltu ihi.i wIluIm frirnil) 

U/tLKllfU I anil w)J yrnif friend* "juut 
snC-Ci* their huArlh oft" without knowing why, 
with GACHOO, the new lung dl*t**oo lutnu- 
lut* snuff, @vnt unr whore for 10c. Cuutati 
IneJuilml FREE-. 

FT. A N. CO,, Dcimrimfnt U, Chicago, Ilf. 




$513 Clear Profit in 51 Days from an Investment of $150 

' o is the result from operating one American Box Ball Alley, 

^ ^ ItTCTT 1 Two others cleared over $2,000.00 first year. Four others 

over $1,200.00 in two months. Four others took in $3,200.00 
in nine months. Go in thi a business yourself. You can start with 
K). Nearly 7,000 alleys sold to date. More popular today than 
evrr. Th. se alleys pay f rom $30.00 to $75.00 each per weekin-any town. 
No gambling d: vice, but the best thing on earih for clean amusement and physical cx- 
i‘tl ' i -:■. [ ':ii r,-3Tii.:i‘d by Hie best, people, who form clubs and bring their friends. No ex- 

i ... rise to insc.il] or operate. No special door required, no pin boy needed. Receipts nearly 
all profit. We sell only one customer in towns of moderate ske. Write today for booklet and 
f 29 1 AMERICAN BOX BALL CO-, 720 Van Burr n Street. INDIAN AFOUS. INDIANA 




easy payment plan. 
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BUY 

AT 

Wholesale 
Prices ■ 

3? Big Catalogue 

By our system of giving 
New York wholesale 
prices and paying the freight on most of the 
goods we sell, we save you 30 to 40 per cent. 
on every purchase. 

Bear iti mind that we supply everything needed 
about the home farm or factory. After you once have 
our cauuojtue of r5,iKND articles, you need noi go out of 
the house to buy moat of the articles. you need. 

(foods arc all r<t h able and we g LUiran tee satisfaction 
or *ri cm ry Ofi-elr, 

_ Olir cuiuomera are all over the world. They are satfo- 
hed because we give a square etc si and save them money. 

\\ e want Meir trade; huf only for to-day. but ufjf i - iirsi[ i 

for pHBIY fu cwnr. 

We have been in buatuess since IS 16 and a great many 
m mir customer# have been buying from ns for a genera lU>n„ 
l>oean t that record minte your confide nee and your trade? 

Get our ptalogue and stud MS a trial order. We know 
that the quality, the low price*. Mod fhy i-'j-fF rrrn will 
hold you U* rt t^istanier ever liter. 

If it's Subtly you uvtnf or Ihir^ss—Clathinit or Tools 

— r re run Aupjrdy , 

Just droi> a postal card for the catalogue— it's free— you 
ought not to be without it. 





WHITE, VAN GLAHN & CO M 30 Barclay St* 

NEW YORK CITY 



01d«t Mail Onto Bnuui 
In Atntriu. t>L. ISIS 




MOUNT BIRDS 






ANIMALS, GAME HEADS AND ALL TROPHIES 

The wnndtjrfcil art oIluiMermy which hHntoftirtw«n kept a pocret 
i njj tirvic t w Uael ly , * l«e Lc kiy l«s* i nfd by mail i a you r tumi li | n & f«w 
wh' ks Ity an entirely I'i'rr virtfiofl you ra n now team 1 li Ip m n nejr 
in l king prci tona I oft il n n fitf JOU r * p* i-o t Int o. S w eceas p n 



„ (* » , i r . ai there are fali prahta In taxidermy. 

OU C^fl ftldhC Money I Jgan, mnnra Ind h'nj-ii o-killfd ill Ibkirt 
are In prr«t Jf-minil. This if thntima tipluam. Trophk# ar* petit luind- 
roria of mLltf *.ir the t» Ft T#*uSanw«*t* b nvunt. A ikbU*dTui4«nniit, 
like a *k.il|i-:L can chare# »■ much u to ptidj*i. 



BEAUTIFUL TROPHIES FOft TOUR OWR HOME 

\ u q tan !E*o.it4ts rfarr awn li-ai* iiid Ae-u wi, ih y<Hir rani enJ Iwantdlhil 
uncrimtcij. Kunlun), t anil mil urn Linli l«*ril In p. tht? *h. rl lima 

Itj |.ur tpath^A to (O .E'.'niifci id aicuj.Jt;. ^-ilGCtil EMiriLlUWil ur no Uhtraa, 
C ru | Book FfiEE— ‘■■Jfi'W io Lrani Jfnutit /ffrrfjttiuff jtnfmale." 
TlLki bvaulifflllT Hta-rtruV*! tv*ik, a n-pr «f Tori (to™ p Jfapfttftt* and 
handn-Li nlltt>rH fr.-rn pnbctumUra «al, f r» if yi'ii lyrita at onra. Mika 
ywnelf knMpeadtut hi U’ L * nrofttii' n, •> rtlc/^/rrffrwfe 

IL W. School of Taxidermy. H9I EWood B!d( , Omaha, H*h- 




$ 6312 in 5 Days 

Cum.pl etc surrtH from the ve-ry atort. Thbii 
whit m nt* tii-vt^imer wntnr-i*k far pcaof, TtiU r*|| 
wn the vioie- mLh th^ 

Wonder Cannon Camera 

l7f» bur* a rWnplat" outfit raruLiLinff *if WUNt iKK 
OANNtiN. li I and ''nrjuxhaiiDtUti^ [■■ l-tO tin. 

iihail photo. PuttoriH. lltHtlfE-i r,: u ku hitt muncTWi afreet 

it fitr*. and fit ill iltrilf- 

thsn* . w«m: nt( mss oata i.m 

C h lea fa Fcrrolypc Ctu, Dept. LOZXhicagft, HI, 



expends yearly for ils horifr vehicles a tntal of ?L!f>0 b DfHi F - 
(Hkb, \ lit 0 mob lit makers claim that already the auto- 
Itiobtk- 1 1 -■ di? placed rum.lhjo hirsts and wagons, the 
nvcrjgi upkeep of which is I hi cents a du>-, com Feared with 
die average upkeep fnr an automobile of HO cent- a day -— 
Los Angeles Times, 

"Wiiy do so many people call a t < i I > driver ji 4 stdlc 
driver'?” queries a contentporary. For the same reason, 
perhaps, that so many persons call gums "gooms.” — 
Chicago Tribune, 






SOO^> 



Operailag a Uaydark Fhotp Post CnrtI Miichino, 

Three photo pos ta I CajtLS Of a ny ti h J ret nuiclr and del I vet ed yn the 
Spot ift tea minute#* No cxpeihencc required — no dark ronm 
necessary. AH work done in the machine in open day, EsiablEsha 
ttrOfllab obiislntssathonbetiy OproinK a Daydark Postal Parlor. 

Bij£ money m..ker on the street, at fairs., ere. Send at once for 
free catalog and Samule post canj pbo^itij-: the fane work the 
rachlne does. 

’ myiiiirk Wpccl Co* aimi ( nns Ar«„ St* Irfiultr, Mo, 



H ELLIS CHANDLEE & GO. 

55 Bcmot Build! ng. W A S HINCTON* D. C . 

St;r s -ir{. jyj 



BIG MAIL FREE 



Vt>iir VrlTl. I'R1^TKI> lei out jldripeiory she! sf-'n.t 

C i ■ 1 0. CKJO tiraiia all Over bht ■•v,:-tI, L so Ehr-v ■' m trn ! you 
MIt K Kinplni CililDp, IlLiiibi, I'r^rN, Sfiii-iiiliipt, c|f n 
rtr. SpbiS' eetLU paver co»t at pt J Bli B B J'Vlir HJRIC HE1<I 
y.nj will recrl'.-p a hif n. .il IliKL. 

Enifiami, \ r a. , Jan. UHO- Mr. Andm-nti. I hrvve alm.h 
rrtrivril triore Ilian. J r 0W [fii-.sli ul i ..ill. nn-1 vt il I tlsc-v 
i i .me, \i <^res nE [viprrv. ^.miiiU'--. inajoLiinc*. 1 1 r . . (or which 
1 linil flli n paid IV t“ 25 miE> each. K. T. jaiuv'u, Smr| tP 

ANDFR.m "I1 h Mail Man " Bai 5656. JAME^OWN. N- >'. 



RIRPRflFITQ The New Advertigraph 

| | 1 1 | | | The ADVERTIGRAPH is an An tom at ir Advertising Stenpopticon, show- 



For Men of 
Moderate Means 



The ADVERTIGRAPH is an Automatic Advertising Stereopticort, show- 
inrc advertisements brilliant ly in Store, Shaw-window, Strmd or Theatre. 
Any man with $3i‘K3 can double his money every monlb with the ADVER- 
TIGRAPH, at odd times or evenings. No experience necessa^— we tell 
you how. Write today for full information. Others do it—' why don't you? 
Williams, Brown A Earle, l*c.. Dept. 2 ®, 91 $ Chestnut SL, PhiJa.. Pa. 
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WAITHAM WATCHES 



ON 






s 




For Holiday Gifts — Big Specials 

FULL JEWELED WALTHAM $11165 

araarairsaHBB lu 

Yrtu do tint r<av DPO w-nnv until you hM0 «pd and eiaitilneil This 
w”ed lVaUhBm Wateh.wllfa Patent H*ir*prkiiK, 
in anv B t> J lo plain nr engraved Ctwfl, rig tit m jourown hands. 

Greatest Bargain ok*"h $1 a Month 



IIB RHHIN*. BitrtWHd No matter how for away you y™ u 

Inn. Ml* stria MSBBn-tlnW. wrfll trust you for a adjoined J' aUMm. TJ 

P^: bK S w ft rrnn t«a for £5 yea r*. *t> d gu a rantaad to ps*» un y 



salary or iacona wj 
stch, In gold coa*\ 



nt eh, in gold raw. 
railroad inspection 



THE OLD REUUU ONIGIMAL DIAMOND 
AND WATCH CREDIT HOUSE 

- --- Dot AmffilaMSIATE^qKMO-BL 

BROS frCUftsS Branch**: Pittobu n/. /**. * Mo t 





WHtc tor our hendsome ilolidiy CstuEoi;. 
filled with benuli f ■> I phtrteg To pple il luntr 
tiensnf Diamonds. n stance solid sold Jew- ^ 

«*]ry. flilvarware and eluiica Km i -I ties for Holiday •■< ■■ 1 Select any article 

yon would Jiku to own or p repeal fcr> a loved one; -C 1 be sent on approval. 




WHY HAVEN’T YOU! 

Sent for that BASSETT $1 Adder 

THOUSANDS HAVE! 

Pol one of them* procdical little ma. 
chines on you desk or In your pocket 
for I B its** Tw. It e>!(U and pru It tracts, 
(Jul* fc'l jr, A(6nnlr!v ttwN^il.r. fii.pSi.-lty. 

Quick It reitotMo stem, Machine ta 16 tlm*« «lie of 
i 1 1 tint rut i cm. Send nx your on! er wl th Cl . < HJ, today, N U VV .and the 
udder will l« mailed quick. FKKFAI L>. 1 l«. il l* QUAltAKTLtD. 
Kxi'hmSve territory tn good ugi'iiln. 

J. H. BaS SETT tk CQ*. l>cpl- 49, tfH Indiana A*e„ CHICAGO. ILL- 

I Made $15. k Day 

Soiling Metallic Signs JJ* tw, ^ aid *gdS> 

holy IbujB quick. Bnrt lottonsever made for *d Kbit cul 
store Ironic, office window 6, pLrtt»o nutul H-rs. etc; 
refill hies finest cold leaf.. Ld-STPr* all ready to 
put ijn. Pii| up il caktafitaln nS^n Id ft few minute*. H.l(f 
ueniutd oT«ryw|i«T^. Jl lenht wine f*r flrr^t uido-liDi) 

for travel in |c men Write t»h) ftr fit* uhtilA of Irfte:* sn4 
bfrGR fide KsnlimoataJi from tbiwe whpfl pave made I 'Ik- linmoy, 
M.Lfii- tiibra BUf uicmiv llinu yuu ever mndti btfi'sC*'" 

METALLIC SIGN LETTER C0..4Q5K* Clark IL Chicite 




FOUR MONTHS IN AN OPEN BOAT — Captain 
T, H. Goodwin, master of the Holt liner “TeEemachus/ 3 
has been presented by the Lord Mayor of Liverpool with 
a pair oF l ir oculars, on behalf of the Governor and in- 
liahitant^i uf the Seychelles Islands, for bis rescue of a 
shipwrecked sailor. 

A filoofT,, ihe “Sea Queen," engaged in trading round 
the Seychelles Islands, was shipwrecked and the crew of 
four band^ had to take to a small boat, which drifted 




H, ELLIS CHANDLER & CO, 

55 Bornot Building. W ASHINCTO N, D. C. 

jfgjpnfle [lit 



A STEADY INCOME 

bant cpd-al In-g *ut automatic Ycntfnir mpirbinrs. Out lint- 
riiiHCh- FiiaehLnei for vending Ornn aod Chocolate. Sakiy 
Mdich«, iiheri PeftniJ?®, PcrFunwr, Caotly, tlctieml Mu liau- 
disc 'shoe 3, ices. TTLvrlons, etc,>, Weighin|[ Mjetiiues, 1-.. - 
Trvuciueid M-Khines. etc, 

A SAFE INVESTMENT 

It is. n well knftn-n lad that the opeptign tA VtflJiHi: 
aud Weighing Machines In public places is a ta-to a±i.5 
highly profitable iDvestmecitr 

It hu bfrtc proved iha,l nstiactire ciiiikhines lands ns we 
iUustr.bte will earn tnurla mere tnoFiry Mu-o thcrse not 
1-i-iit on dfh amenta] lii^ s. 

Furthermore, a machihe whldi li GL-'AEANTEED to 
nj-rfTj:e under ALL candidoti^ without coniinuiil 
wi|] i;i¥e ; ! ■. tUa.1 within a Eewr months. Our 1 : 1 . 1 .; bine-, lire 
truLLL EuML tli est 1 reqklLrriticnCB und siiuuldi ccrljuily ap- 
PtflI *0 tfte prudifit invtfljjf. 

Owning your machiii« outright gives you the ad' 
vantage oE kiuying your supplies whete you like — more 
tw ofit. If this Jlis interested you, get mu literature and 
prices— they wjj] lDie> , «i y«i still more. 



BIT Enron Hoad, CLEVELAND* O, isuriiit* k 



TIE UNITED VENDING MACHINE CD, (Inc.) 




CTHD and read 

tj I V-/ Mr CAREFULLY 

Never belore has such n chance been offered to agents. Many now niakinp 
tl(H a week. H.OM this yc.tr easily. No espetfcrnce required. Ottr 
woDderluthud rde ejtilnguisiver is the marvel o( the age. Everybody 
needs them. Everybody bruys cm sight, A fortune In Jt i E yoti wnle tor 
territory today. Managers also needed. Address 

THE UWTED ft^NUlACfURlMi COMPANY, 2H Mid Sfwei. LHPSIC. DK10 






in machine ahopfl 
find fRetorieeto stdl 



AGENTS WANTED 

TATS GRIT SOAP 

^ochester^Jf. 



kend 10 cts. for full s9e« 
can and part i culm. 

TATLOCK BRQS^ Inc* 



5 Years’ Absolute Guaranty 





lifi enplnfi 

] T R mfrit#. 



Stan a wtltlOOt 
. er+BfemR-. i 
\ It-'ven - bik § 

’.vlnln- id M 



Pe f f r ti 
* iu r irr- 
L j I ar rr.t. 

1 (ta nbjiUdu, 



On this Wondarfu 



Too Are the Only Judge 

26. U00 pat is fled ohpts. MabOrifll nJid w l- 



gUtuni n t l- t‘d lor 



Greatest Engine Bargain 
Ever Offered! 



FetfCwt moving parts of ntty prmr- 
tloul 4 ■ ng l n ih u u |.h*4 n 1 pi riet. Koi hi w 



complicnUji.L or Imblo to ct otic 

of order. Only thrf« moving pftrt9+ 

Eitrn long pi :i stlc wh iter Lrcuxe Tuear- 
Intn, V il n.'Li ii li ; n stMil cTank^hnrt. 

Adjust aide ^t no I connecting rod. All 
bearing surfuo's ground. FrCficb 
|tav Iron cnstl&KS. Wnief.pnmt _ 

Ignition eyFU'tn. ftdnft 0$ Any b^edi from trolling to racing. 



etroit Marine Engine 



M fh f TtiJ* I Tr r the engine tor 30 dnvw r * If job ftrt 
i/AYS I ml not fully kwtlfB^d, reinrn It and wo 
n ■_ a. _ _ ■■ . wilt promptly tofund al l mono y pnid aw. 
Demonstrator Agents wunitd lu eweiT boating 
cuairuuulty. Sjxy-ial wbpleaAle price on first 
Outfit i*old» Single cylinder, S-'sh, p. LhiUldccjf Un^ 



4 -cyiinder* Efj -£0 tu p. Thomdahly 
flhipment. (Ioedob to yon 
With, hciht fittings and ready to run. Write (orf re* 



Cfttohit', tc'fltinu.mifila ensj cletaUB nf the erea^ 
net protective guarunty over Offered, fruit- 
nlile fnr any Ixiat fmm cimoa to oruiKcr* Also 
Tfti IrtKid track cnr. All sireafn aCoelt rojidv 
lei ship, Write today for oar wouderfnl 
ikmuiLdtrutur offer* ( 7 i| 

DETROIT ENGINE WORKS 

1271 Jefferson Avenue, DETROIT, MICH* 
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Stop Paying for 
Marine Engine Experiments 





Reputable agents wanted to handle popular-priced 

IB a fine engine Absolutely guaranteed for 5 years. 
Thirty clcys* trial by the purcKiwr. Your money 
promptly refunded. without question, if not satisfactory* 

A sure favorite and quick si- icr. I;j 
returns assured, Simplicity the key 

note of E-onsttmetiorL. 

Just the tufrine you have been 
looking and waiting for. Combines 

the good f yatu rc s of the best, wi Lb 
all the bad ones el im in ate d- 
Fool-proof. As near perfect 
as anything mechanical cun 
be produced. 

Afl sizes in stock from 2 to 
SD b r p, Ready to ship on £4 
hours' notice IE necessary. 

Write tcHlny for tFiEmlog nnd 
dftitile of the preatr^t Ri'ilini; 
pE«n nnd Bpenta’ moii^y-.njBk. 

Jag proposition ever Ol/ered. 

Llljerlll ii J*f OU n t, nj>eeif I e4 
territory amt atom lo l« loo- 
ted ion to ne4M-i>ted a gen to. 

Kmme very productive territory 
etiLl open. 

DETROIT MOTOR CAR SUPPLY COMPANY 
2 Me. Elliott St Detroit. Mich. 





so 



VALLEY GEMS 



IMPORTED 

otn FRANCE 

r £EE THEM BEFORE PAYING! 

1 b e^o Oem-M aro chemical ir Ulte pappb I rea, 
Can't be told from diamonds except by an 
CX per t* H (and *c id and It re (I la mend te-tK* 
b nrd they can 't he H led and will tut gl a**. FtrJ 1- 
haney guaranteed ¥5 yuan*. Al L menu (re I u liKsclld 
gold (liifflond moLintlnps, "WJHiend yon any style r I rig . p a u 
CT Stud On anv rti ^ l — al I clia rp prep* id — nv men ey I n advance. 
Hr Write for Free Mlustnted boekIM, a peels I price » and ring 

measure* WHITC VALLEY C£M CO,. ■ 9M Saks building IfiDlAKAPOtB, Ihu. 







OFFER — 



KEITH 



$ 1 . 






72 page manthjy 
fora year wich y -br dwl( 
of aoy put o( Holth'f fann^ 

1.00 PLAN 

BOOKS FREC 

kcttii's Magazine is lb* TTCTf- 
hized UiOitfttf en fatiildir g- 
the 215 and dfccOrMin g fcrtfetic homes. 
&u« contains B to id plan a by JeaetScig arrhitrds, Swlbscrfptlan J2 
1 n se Li ;r"_ L n g a pE.Ld bonk £.;i Keith's with a reputation beh Lod It. 
1911 I in Fim Banks, find >r liirnuqh Heirs dealers $14>l till. 

'J 1 5 Eti]»piili>wa prid Cottages J 175 Plane coptine (COW to J^ttE 
0 PI fi iii eoBT i n g A1SIW) to $ H K 0 | 3125 11 “ 6000 end up, 

J7R “ " MOO to 6000 I KJQ J - Cement And Brlrk* 

Any nf eiit 1 1 00 pl*n Bsafci FREE irilti i hh'i rnhrnjiien tf. ( 0 . 
A yaar'aeub- to ^HriEkV aiid any l J booke 53, IS; any 5 books, 55, CD 
n M, t. KEITH, g at Lumber Ex bh.j Mlnnaapatla, H Inn. t — 



1,<M0 miles out of its emir sc. For four months the four 
wore afloat in 1 lit 1 nat. ami one by one llic party suc- 
cumbed until only a man named Green was left. 

Ciirccn saw several steamers paas him with out being 
hi 1«- to attract ihvir at lent ion. Eventually the f4 Telc- 

martins’" saw the boat .ind rescued the- mgr, who was 
worn almost to a skeleton. — London Daily Mail. 




IjW'fcp like a diamnud-— wfnrg like k dia- 
feiond— hri Ifinno gnumtitctid forcrer— stands 
tiling hi it fin- liken dhirrmnd— Im-. hn pupte, 
foil or urtlflelat backing- Mci only In 1.4k, 
pf’HA rolrl iilohih | pit*. l-SOlh the of 
d'kinonds a mnrreltTOiMy iwnnet meted 

N of. ii ii ijnftiU Min, CliKirantced t+» oo n - 

tin uln»K, Bent on approval. Write foe 
(‘iitfllog, it's free, 

:EM0IJ JEWELRY CO., 559 N. BtkhW ST, LOUIS 



ELGIN WATCHES ON CREDIT 

IT JEWEL ELGIN -20 YEAR GOLD CASE, ONLY *11.45 

IIARRIS-GniR COMPANY, MM tcM'y bldg., KANSAS CITY, MO. 



A PHYSICAL CULTURE COURSE FREE ^LDAT|SO.So 




hnuafT Issue on Kf*t-gtands tm 



For a limited time. In every one sending us JLOO for an eight-months' subscription to the 

PHYSICAL CULTURE MAGAZINE 

well Kivo a complete course in body building, especially designed for home use by Bemarr 
Macfadden, the world's greatest authority on health and strength-building. This com 
ciills for no apparatus, and is adapted for use bv both men and women. Each lesson 
illustrated by ^ handsome chart, in colors, accompanied by plain and thorough prince 
deSfri pi ion ■ This course is rquul, Iii t-iMpectt *uperi*r, to many cosily eorr^s- 

pnndcncc courses. In preparing it, Bernarr Mscfadden hasutilized the knowledge 
gained by over a quarter-cent uiy of experience in healEh-buildirff. You reati fhe 
liencfit of bis wide experience, and of researches and discoveries made by him in 
the treatment of thousands of patients and pupils at his immense riealthatorium. 

Forty-second Street anil Grand Boulevard, Chicago. III. We make this unusual 
offer because we w ant you to become a reader of Physicul Culture. Every issue is 
brimful of useful anti entertaining information on health-building. You'll rot try 
to get along without it mire you become a reader. Just send us a dollar bill, and s^y. Send me 
Phy*it*t Culture for eight months, and your free course in physical culture at once." Remember, 
if you're not thoroughly satisfied, you can have your money back for the asking. 

PHYSICAL CULTURE PUBLISHING CO*. 977 Flatiron Bunding, NEW YORK 



uemarr 

§> 
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iA 

Htth.-itt Marfjutrirn 
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^ OUR MONEY HACK iiny time you .i r? nut pttfcctly 

satisfied IUjiL you have a good $25 wcirtlt. Order from Ihii *dv, 
to-day for prompt Hobday shipment. 

Caiafonne of 4 stare «( oth*r nstunLyhing psJik* smtirtth every 
uitkrr or ipajJt'l Ie re. Write for It 



THE DIRECT 

lOl Oak Street. 



FURNITURE CO, 

ANN ARBOR, MICH 



LESS THAN WHOLESALE prices— less because we 
5*51 fnr cash rtnljfi cutting nut had debt fo&ses. exorbitant 
mbUtVlmcnl charge?, and bookkeeping iMiJits, LESS because 
we save you ATX the dealers profits and expenses, store 
kh|s. salesman's wapes, LESS again because we sell only 
from our factory “DIRECT' to YOU. STILL LESS 
because we ship in SECTION ft, cutting freight charges in 
half ami saving Expensive packing. 

This $25 Solid Oak Mission ;Lifirary Suite $11 -75 

CijEcpklely Finished in Golden or Weathered 

Thrte f. p lenitkl ckairS, COfrtelJy ilssiyned, Speet}.l ‘ ' D [ K FCT 
I-frlA I ]1KR,“ will, jwt a i’l.mcSv, Substantial rlri- k with ji.if jfa 
drawer, shipper :n wttldns, all m itne bo*, ready in set up in a jtw 
n>lnvt« . .pp I ’N LIMITED APPROVAL, $11,?$, 



MARVELOUS IN VENT I ON— Have you heard of 
the new mucilage for postage stamps? It wi]] enable 
you to tell stamps apart in the dark — by the taste. 
According to this plan there will be a strawberry flavor 
for the mucilage of red stamps, a pistachio flavor for 
the mucilage of green stamps, and so on through the 
list, lacking only a flavor appropriate to blue,, though 
it ie believed that some arbitrary symbol, such as 
cloves Or licorice, can be made to serve. 

The project involves certain difficulties. Office boys, 
unless watched, will devour stamps. Postmasters will 
at least lick them. But let us not look upon the dis- 




$2000 to $5000 Yearly 

Every de.tl.ir lm«t rd Jit Cain ilpemSetl Weighing Scales w|]] 
return you n net profit of brain 5 Q ixr rent to 209 percent and be p*s 
SAte R-i thuuifh put Into U. S- Fimtfs. Divide nila nr* payable 
whettevtr you wfrb tlrere^— In c»la. Wdihinr Scales are asto- 
iiijeSc money ma kees— t be revenues d| two Immensely trra.UFy 
eorporaiiDns #pj derived solely ihe-reffom. They require prnciicully 
HO aiwutkin, »e JtHJ will yield you cash return's lit iron I to 

ISOOO perye.-ir, To business rum who dwtre la invest in a honor- 
able, diKuifwc] wnd -qulc'i: pay iii »; propositi cia,. we will Mind S'- It r : Tv 
otu booklet ■ t T r actW it will intertiL you- Write foe It |o 4 nr t 

MILLS NOVELTY COMPANY 

Dept, P Mills Building CHICAGO 






$97- PER CARAT 




iK\ We can save you 
P WI from to 40^ on 
^ your diamond purchases. Only |97.S0 
r per carat for perfect cut, genuine dJa- 
Enond*"Kuaranteetl by the firm of L. Batcb 
& Go., known for 31 years as The Great Dia- 
mond Hcu.fi c of Value*. 

_ The Basch Plan ti'itchawd from 

us Is accompanied by cur LEGAL FINDING 
SfS GUARANTEE, which en lilies you na receSi't lull 



Genuine Perfect 
Cut Diamonds 




It contains all [nlaTnintion tilting lo diamonds : it tell* 
you ike only Sii'ta way to buy diamonds \ Von 
nuy leteqt any nrtltk Irani this catalogue and 
have any wtlghi diamond y*u may desire 
ninanted i herein. All articles selected, will be 
shipped C- Oh Q. , with (he privilege tl cwm- 
InBtios. and no ehlifitkB on your part to 
accept nint; unleas entirely satlstaciory, We 
pay aJk repress charges. Writ® for Ciu- 
logut A. Vw cubfit buy diamond JnieUigeutiy without it. 




L BASCH & COMPANY, 272 State St, CHICAGO, ILL 



Spark Gas Lighter, cheapet ittfii rniWher, 
Vanintii Ocuaer gIw»m* than hroonts. la~ 
Knaiieseent Keroseoe Mantle ] ^uups. cheapest 
ami kest light hnuwn. Some one pi ities-e (href: 
and tifren all three sell a* quiet as thuwb. 
Send rents lor Sample Gas T jghter and tc- 
ceNve the l>e^t agency irfopositivn ever oflsed. 

AGENTS WANTED EVERYWHERE 

U. S. A. LIGHTING CO, 

®04 IS, Spring kid. Mass. 



t 



Grelders Fine Catalogue 

of p.i^ljmd poultry, for IMV ove r WOimsus, 57 la<Tja 
colored pictures of fowls, cii-fm-dAT for (jack pi ivnlh, 
illustrations, descriptions, photos. Incubators, 
brooders, informal lon T and all details oMKCrnlJIH tku 

business, where and how to buy fin* poultry, epcE 
for hatching, euppFob, etc. at I ttwrit cost, in hettfae 
greaic^t poultry catalog ever pohhshad. Send l&cfor 
this himdsome book, B. H. IiitHKi,Gfll Z .fciaaia. ft 




Quackenbush Air Guns and Rifles 







For 35 Years the 
Bor*" Standard 
Xniai Preitnt 

GET YOUR BOY ON£ THIS XMAS AND ENJOY SHOOTING WITH HIM 

NolhEnjc but tlie JiiKhMt ^onlEfy In work run m >vh tp, ipFiterlsl nud finish. 
SoyOrn! madelii, raneing in pricO from S-d.lo Id $11. dlk IVo rn^riiifiii ture nn 






interests n « (loo of OaHt'ry Torjcetn* &lia> l>.irtN, wucfi ami Shot for Air 
riunu^. Full liiionf acooiwtwiw. If nnablra tn olmiifi ^intokeilbush products 
through your deni or, writu uu for coni ply to Ciitulogne No, 35, 

APTIRESB TBK 1'ATLNTEl:] ASH M AKTTPjyCITt; EKft — — — - 



H. M. QUACKENBUSH (Sale* Department), HERKIMER, N. Y. f U.S. A. 
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CYCIOPIM 



’tC!9PfDi<l 

SAVlSt NUWiKg URAVIMS lUMMKii 



Part fct 






Qfofe'lftGl 

'lAtHTNl: 



iiC! TV* 
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Cyclopedia of Drawing 

Tbit four volume Cyclopedia embodies two thousand 7x10 inch pages 
of the imrft complete and detailed information cvet published on drawing, 

information is contained in this Cyclopedia that heretofore could be 
found only in private libraries and the tnoft expensive reference boots* 
Not only Drafting* but also Designing in alt branches of Sheet McLhI 
U'ork is treated thoroughly. Special attention is given to construction I 
of Skylights* Cornices. Roofing* etc.* besides detailed instruction in draw* 
ing. architectural designing* working drawings, lettering and blue printing. 

To make the books doubly valuable to the practical workman, we 
have added l,500full page plates, drawings, diagrams, tables, formulas, etc. 
and every section is supplemented with a series of practical tetf questions. 

EXAMINE THE BOOKS AT OUR EXPENSE 

The entire set of four volumes will be sent you absolutely free for 5 
days' examination upon receipt of the coupon. Examine the books carefully 
— subject them to every possible feed!, and if you do not find them the 
beft, moil dearly written books on drawing, notify us to send for them. 
"We pay all express charges* 

If. after examination, you agree with us that the books will form a 
molt valuable addition to yoqr library, and you decide to keep them, send 
$2. CO and $2 00 every month I here a Iter until you have paid the introduce 
toiy price of $9.80. 1 he regular lift price is$20-QG. Mail the coupon now* I 

American School of Correspondence, Chicago, U. S. A, 






l» rape'll er Wheels— e peed* rowing* wpAdtesH nmt several-] 
tile. Ri‘rer»pfiparinnil VlnrliM- UnHIvnrp, Prices rtglil, 
pram pi (shipment. SiMid far large a-enlnred i-atnloff free. 

Michigan Wheel Company rapid^ mich! 



Stop Slipping and Sliding! 



TIiouMnd* Haller r.irVrKl Injuri**. ur death c-velT 
Wifitflf thfViWfh laUintf «l Ky or (lUHir-nuveml 
p.tr«-i-tj» op w.iflrs r 

Never-Slip Heel Teeth 

ulfly, tKnntir ;u; J cmlldfiWr in iho 

|:liu *:s:. Ki .11 >*!,:• >r*U f4r walk r.ij.klly, Kiarfly «r.d 

Bntfjr ptpii o.i iht amnnihuil ie^, IttYTfibte. Ap. 

E'l: ■■ il in. k n.iuoto. t£,‘ir ilabcd hv a touch lotJO-OT 
outdoor i ili ■■. j]*,r pjtlr, iiMtpild, 

MHtfl wiratn. kkski wow. 
)if(Vi:I>HL|P (.'O*, 1101 lliihti T*.«pl*, nilpapo 



NEW WIRELESS WONDER 



Aero Field Receiving Outfit. 
Weight only 4 oz. Receives up 
to 75 miles. The wireless sensa- 
tion of the year. Price 
Without jhhoneS. S 2 - 50 , 

Send Sc fur CmaJoEau 

ETHERIC ELECTRIC CO. gySBtfE: 

Salt-Brooms an>1 l-V-l.ftH' Tt Harrl*? Rt.. N KW TTOKK. N Y. 




t HORSE PCWtfl tew PIE T£ 
1.2&3C r ti a dirs,3i«30HZ 



Hlthllrly SiiirErre;dl 
ij a flaippniiblt 



STrll* fvvnipl*^ ^^'«p|ndiT“tr 1 S*«.n atmul to* Llirt# T) 1^*1 piMuti are fcifcHtln 

tTi+ l.IRflFHT HIM rs THE, ll ifkLi' dtffOttd *M *►.« iMU'llk:, M *f | 

S-aj«Ac Pw^nrt. c«AV MUTOn CD., 81 Laih Si.. Uaitall. Mieh. 



mal $kU; rather lei us think what a rdsef is in store 
for us all. No doubt j r ou rerntmhtr your woes, wht-n. 
you had written a letter in the dark and found your- 
self constrained, ultimately, to light the gas in order 
to select tt stamp. Never again! 

Biit the gre^te^t blessing of flavored mucilage is, the 
field it opens to jokers. Just by assuming that some 
such reform is a font you can draw the solemn est jj rn- 
ple Into a discussion of its merits — that is, if you keep 



-7 



50 



FREIGHT 

PREPAID 



FOR 120-EGG 



INCUBATOR 



Biggest rslno Of tlic year. Writ* for 
luW ji rice* on Larger a I mis, delivered. 

Famous Reliance 



Itjl till', hir-,. I,:,:|™nw 1 fx W l«t KlAimilrl 
aiTW.MlJ Il'.rtTl *lf TVnT-l'lWfl- I’ri™* 4,KTbtJI la 
points Iwtot'I, * rku f*vi Fm D^’k. 

RELIANCE INSCLTBATOR CO. t Bax 569 Freeport. II. 




ONE SHARPENING STONE 

FOR ALL YOUR TOOLS 



Note the variety of sharpening faces. It is sev- 
eral stones combined in one* A correct face for 




every shape of tool* Always balances perfectly when held in the hand* Machinists, 

carpenters, engravers and all users of edge tools find it the most valuable sharpening stone ever designed* 



This 



BATH UNIVERSAL SLIP 



is the latest addition to the India Oil Stone line made by Norton Company, Worcester. Mass. Length,, 
6 inches* Price $1,75. Sent postage prepaid on receipt of express money order, postal money order, 
check or stamps. SOLE SELLING AGENTS 

RIKF M ANl TFATTl JRIIVO COMPANY. PIKE. N. 




POPULAR MECHANICS ADVERTISING SECTION 



147 



DO YOU WANT 
$2,000 TO $5,000 INCOME? 

We have the Fight art-tele and opportunity to make you 
this income the FIRST YEAR. Wonderful bath inven- 
tion - combines shower, ohampoo, and massage ALL IN 
ONE, Either local or general sales agency is way out 
of the ordinary for profits. New advertising and selling 
pl an is bringing great results. Best XMAS seller ever 
offered. Attractive sample outfit furnished. 

Answer quick before al I territory is plated, 

E, H, S ELEC MAN, Sales Manager 

71 1, 210 Monroe Street CHICAGO, ILL. 



a straight fa.ee. People wi]J swallow flavored mucilage 
with truly charming avidity. Try them, and you will 
sec that this is so. 

The reason * Time out of mind the Post Office has 
been puttering wilh infinite si mill niceties — now changing 
the shape and color of its stamps, now introducing new 
designs, now substituting an outworn President for 
one better preserved — till people will believe almost 
anything. Some have grown so credulous that you could 
actually tell them that the Post Office meant to adopt 
adhesive mucilage, like that used in free countries,— 
Boston Transcript, 

■*- 

Automobile bodies and millinery are discarded when 
they go oul of style. It is at some cost in both cases. — 
The Automobile. 





55 Building, WASHINGTON, D. C. 

Sit* funpC IH£ 



12 Art Panels 50c. 

Reproductions of Famous Paintings 

“Of Woman Beautiful” 

ft?pr In qua oollnrtiort A full *et 

Of 12 in 4 hundtfH]]# Art portfolio, packed 
Ufcfc and Oule delivery *usriuit*iEid . with 120 
1 i f e- 1 » kO m ini nture i 1 1 iifitmtlone of be*mj fu.] 
ftrt hffimre*. for only EOc coin, money order 
■ T I S. n : j. 1 1 1 1 • h. ntnj *r crier. HwfliKktfi 



FLORENTINE ART COMPANY 

Dept. Ul t 2499 Prairie An., CHICAGO* ILL. 

FWFF (trior nntci ami get 
* CVCL f, U-autiful df*n nirruri 



FR EE" 
irruro in polor* 



No Better Holiday 
Gift for $1.50 

than a year's subscription to 

Popular Mechanics Magazine 

containing nearly 4000 illustrations 
and 2000 pages of reading matter* 

Much of it Interests Everybody. 

Most of it Interests Anybody. 

All of it Interests Somebody. 
Order through your newsdealer or address the 
publishers, POPULAR MECHANICS. CHICAGO 




14 Medlines in 1 , 
Hard enough to icnldi 
the diamond. 



firinil yoot twJi k'. -'tcr ind 
2f, Urn** tli*n with 

■HhtoiK. Trtiitc *MKI pbvo- 
uLian* a lEiintitv. 



Sharpen Your Tools 



FREE 



On This Wonderful Grinder 

Yes, FREE. You can 
put a razor edge on 
every tool, every knife, 
every cu I ting imple merit 
you own. If you hsve 
some job of heavy grinding that you have been 
putting off because you dreaded to start at it, 
jret this grinder free, and watch the marvelous 
Alectride wheels fairly eat the steel away. 
Grind everything around the place, get things 
in the very best condition, use everyone of the 
attachments, get acquainted with the marvels 
of Alectride, then if you wish* return the ma- 
chine to roe at my expense and you will noi be 
under the slightest obligations whatever. 

GENUINE ALECTRIDE. (not Emery) 

Every singffi one of the grinding attach merits i& made 
of genuine Alectride, that marvelous P£w discovery 
which will Ffrind thruuirh the hardest emery wheel as 
though it were only chalk, yet which can not draw the 
temper of the very finest tool* 



10 Machines In 1 On e^Fi ^Orl n fti JLff Wheal I, One 

Court* UriudlDg Wheel, 4. One H*npM Special Oil Stone . 
6. One Uv bummer. S, One Sick.]* Holding Attachment. 

0 tm Scythe Stone, s. One Hanp*t» Hpecial Kazor Hone, 
u, One Dite Grinding Attachment, 10. -One Tool Rea t. 



Now, Send This FREE COUPON 

tint postott on this nil ra litu-rul introductory offer dth* wwgry. 
Finn out iihrmt A 3 eofcri.de, and how you c«H get thb genuine 
Aieotrido flriTulor ehi|Mrfi.l right toninr plnCo for nri nkwolutoL 
from trial- Not the finghtf&t obligation 

of any kind, judt A rimide, True loan. V“ ^ ™ ™ ™ " 

If you di-clde Ui Jtet'p the cnncliime 1 t 4 AP 1 UAIM 

will make you ft very Kpeeial offer, M 

hat you don't need so deride until * SLJ PPLY CO. 

uEltr thr free loan. Bend the jf r. , ]iai 1U1 p r p, 

coupon for she free i>ook and wsl u » i. i w nm* at. 

lull «xtd station rluht away* A Chicago, UL 

HaTttldn SuDdIv / Without any cffiUinitloiHiOii me 

liai f rafl FKRE your eata. 

/ log explaining your Alertride Spf. 
ciul Farm Tool Grinder, al*ii full 
f pari ion lam of four to a dnjfd' FHE E 
160 Hamscii Sir eel X Trial Offer. nl*o ihe IntcnaUim atnry of 

/ Aieotrhlc, 

_ 

ILL. / 

Name .... - 



Co. 



Dept. 

1191 



Address 



Mo l&ttor ie necowunrj) jn*t s- e cm 3 t Si e coupon. 
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Dependable 
Economical Power 



—that's what every shop operator 
must have — what every engine 
buyer should be sure of getting. 

Let others experiment with ei> 
gines of questionable or unproved 
dependability — only an 



I HC 

GASOLINE ENGINE 

will do for you. Buy an IHC and get the 
utmost in engine efficiency, dependability, 
simplicity, and economy. 



Whatever your individual engine require- 
ments may be, there is an I H C for you. No 
matter what style or size I H C you buy, you 
get an engine that is ready to run at any time, 
one that will do its work unfailingly and 
economically, hour after hour, with but slight 
attention. There are vertical, horizontal, 
stationary, portable, and tractor IHC gasoline 
engines from 1 to 35-horse power ; also spray- 
ing, sawing, and hoisting outfits. The I H C 
local dealer will gladly show you the line any 
we shall be pleased to send you catalogue, 




INTERNATIONAL 
HARVESTER 
COMPANY 
OF AMERICA 

flncarporaled} 

16 Harvester Building 
CHICAGO USA 




Launch " Akikii/’ cwnnl by SnmU^l Cunnln shim, WiUigill, 
Alaska, powered by 8-lU-H, V. Scrip pn Meter. 

The most important point for the intending pur* 
chaser of a marine engine is to understand that: 

Scripps Motors 

are not exclusively for tarjre boats or small boats, racing 
boats, c misers or wurk boats, hut are beiufr successfully 
operated in all these various types of crafts in every' pan 
of the World, 

Enthusiastic owners are continually writing us of the un- 
usually tine service given by Scrips** Motors, .and the 
remarkable freedom they give them from trouble and 
repair bills, 

Samuel Cunningham, Wrangell* Alaska, writes: '“The 
bull of my boat is very heavy, and was built for fishing 
purposes. It has been in operation two years and has 
covered a great many thousand mile* with an expense for 
repairs of 51.10/' 

Write for information about the new 1911 Scripps Models, 
I to 100 HorsePower- One to Six Cylinders. 

SCRIPPS MOTOR COMPANY 

650 Lincoln Avenue* DETROIT, MICHIGAN 



Enough antiques were bunted at Ilrussds to keep 
Grand Rapids factories working overtime for several 
days.- - C I eveland Lea J cr, 




The highest type Gas 
and Gasoline Engine 

Embracing every high grade 
feature of design and construction possible after 
24 years of exclusive gas engine building, 
poos Engines embody the most successful solu- 
tion of all problems of Ignition, 

Valves, Balance and Gov- 
erning, with greater ac- 
cessibility and economy 
obtainable in any other en- 
gine from 2 to 500 H. P. 

Send for catalogue 50* 

Fooa Gas Engine Co., Springfield, Ohio 

Largest Exclusive Factory In America 




LetSANDOW Run It! 




Wonderful Work Engine 

li'-utrl-H amt Shuptlimon, Stop l fcw dik 

Earn jfGtot (haft «rjtrtd little- work enjxfnf'* rcmi- 
pL«te tatnl r«*d> to run Cn iiLti iSeiiartLtora. 
Corn Shredth-ra, Grier Mill*. Ff-od 

VI LI 1ft, l^-ftaiiMOA. Printing Prw^K. 
et e ., etc. CU Tt'ft it lifr-rinu- oE 
avri'leeJ A 13 alsu'* ; 'J. to 
20 h. p. No mnkinfi ! No 
rum!)! No Kt-ariil Only 3 mov- 
ing pftrm, FinOfti const ruo 
t i Bin. Thommndn i n hhs*. Gna r- 
S years. H' rites fnr K [>e* 
tiaii Introductory Proposition., 



Eats 

Work" 



DETROIT MOTOR CAR SUPPLY C0. t 2 Cant mi Ave^ M r«t, Midi. 
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A Ten Dollar Bill 

to E insure Ease and Comfort 



Mechanics-Bankers -Clerks 

Why do you continue grinding out money for others when a 

TEN ACRE 




-Shell Pecan Orchard 

(A CROP THAT NEVER FAILS) 




will provide you an income that will 
make you independent for life ? 

Beiiln right now - do something for yourself— 
provide for the time when your earning capacity 
as an employe will be reduced to a minimum. 
You can make a start with a Ten-Dollar Bill, 
Our booklet, beautifully illustrated, tells the story 
and contains interesting facts regarding the Paper 
Shell Pecan Orchard Industry. The figures are 
startling, but true. Our orchard lies in Baldwin County (near 
Mobile) Alabama, and Escombia County (near Pensacola) 
Florida are in the heart of the pecan-growing district. 
Location, climate and soil are ideally adapted to pecan culture. 

\ distinct advantage to the inexperienced agriculturist to 
the city man— is the fact that no experience is necessary to 
raise: Papes Slid l Pecans, Neither is it necessary to lose time 
during tliecu Iti vation of your orchard, as the trees are hardy and 
practically take care of themselves after they are once planted. 



Pay as You Are Able 

By our t • -y payment installment plan, these orchards can be 
bought rind paid for during the time they are growing to maturity; 
the proper t . in the meantime, enhancing in value year by year. 
The 1 ■ rop shou Id re pay the pur ch ase pr i ce of t he o reha rd . 



Poultry Most Profitable 



If you are in a position to locate on your property Immediately, 
you can raise poultry under the most favorable conditions and there is no reason why on this 
property poultry should not bring you $2000,00 or more per year, which will be ample not only 
lo live in peace and plenty while the paper shell pecan trees are developing up to the bearing 
period, but also to take care of your payments. 

Transportation facilities are of the very besi, The main line of the Louisville and Nashville. E£,R 
passes through our lands, bringing the world's best markets, such as Mobile, Pensacola, St, Louis. 
Chicago, etc., within easy reach. 

Write to-day for our special offer. If you are one of the early subscribers we will present you 
with a TOWN LOT with every ten-acre tract you purchase. Full particulars regarding size, loca- 
tion, etc., will be given upon request. 

We want to send you our fully illustrated book which tells all about the enormous profits in the 
Pecan Industry and (he easy terms upon which we offer these lands to early purchasers. 



= Write for the free booklet NOW-^TODAY, Address — * 

INTERNATIONAL REALTY ASSOCIATION 

319 Dearborn Street, CHICAGO, ILL. 
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NEW INVENTION 



A DUSTLESS DOME THE WORK 




New Home Vacuum Cleaner 

Constant suction, Clenni carpet!, ruga, mattingi on floor. 

Takes place of brooms, brushes, dust cloths. Clrane without: 
twcrpin^. Raises no dust. Constant , powerful suction draws 
dust , dirt, grit and Reruns through body 
and fibre of carnet into cleaner. No elec- 
tricity . motor, power or operating ex- 
pense. Child or delicate woman operates 
easily. Mr*. M. V, Buckingham, Ntbr.» 
“Home Cleaner certainly takes fine dirt 
out of carpets, ' ' Fr of. Geo, S . M cDow e II t 
Pa„"ToakB^ ou n c » fine -dirt from £ a r- 

pet 10*13 ft” So they go. Hundreds of 
letters of praise and satisfaction. Save* 
taking up and beating carpets. Weighs 
9 Ibfi. Think of it! Adustlesa home — 
cleaner than ever before— without sweep- 
i hr, d usling. house-cl ea n i ner. New Home 
Vacuum Ciemer T Price $S,50. Dots, 
same work as high priced machines. 
This great blessing heretofore possible 
only for the rich, now within reach of 
all — rich or poor — village, city or 
Country. Sent anywhere. Order 
now' you won’t regret it. Not 

B-old in Store*. 

ree Sample 

TO AGENTS 
to % i SO per week 

IV. II. Morgan, Pa,, "Send 
6^ Clc-iJtens jit Mine. 

Sold iJ so far this 
wrrkr nuking 



it y — in y 
QtttlUJjl," 

old, 

! IS ■ ' vfti 13 prep' 

I MJ * O U milieu. N*w 

/% oSil^5'' r dial's making 

pE-oplr rLct 

’■Bin Mi mi FttJd Liuivuch* 

*-iJ — unlijn il r 4 , 

Expnimn uftfit££t£trr> cvwy lamByHy ■sturm, KeIIi iadf, M.ikc 

mur( [nnnfji in* diiy than you do now in 4 month. (inly 2 tiles 4 ihy 
tawitny f‘< I. , >1 a '.week profit. Men m wu lurn . All or pnrl tinir. ^Ijow ll'- l.tiniJit s, 
f'C-l t tr. E normi] ms nii-mii nd. Thitik jnLltlnnS oT licnprs wafltiti f ncnJiiig 
Vacuum f U'Anerj. Sl-lrt bOiV in 1 prufilabli, < J .i>-v. Iniportiiil I’liainiisiv. Muncy 
tC'ii j ■, r:iM, f^on’t ilri.iy . Don't icl ikinic chip irlsc l>cat yuii let it. Write today 
kn* Airents’ Big Profit I'tao. 



R. ARMSTRONG MFG. Ctt,, 1429 Alms Bldg. t Cincinnati. 0. 



TV rite me Today 




AUTOMOBILE 
MODELS FREE 



Aieeh anient 

Working 



wiU * DYKE'S HOME .STUDY COURSE OF AUTOMOBILE ENGINEERING 

You Clin Jeurn to drlvyor tpjrniir enra -wLth iny Hjiatem. 
Endmul by Burner Old field and J iOO(l other* fclpfuial 
- right now, Complctti course, (J(I.OI) 

O — rtlr * "Mi ABOUT THE ALJTf> TtirsrNESS’' 
Free OOOKj Sr-, -i ,Li. foe it GMluy. DON'T Ul££ JTI 

DrkflV Car 'fit SOfUt «f Majoring, Bi. 1 , 3947 VbiAlRgiw ftlri. St. Inula 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 








This $19 Combination Draughting 
and Library or Office Table for 



A special introductory price 
for the balance of the year 
only. Most convenient and 
practical Combination Table 
■i offered Drawing Board 
kept in the 
o p of the 
drawer, leav- 
ing room for 
Tray and 
material bene a 
Drawer is supported 
by extension slides to 
prevent sagging, Made 
of oak, handsomely 
finished in golden oak T 
tubbed and polished. 

Table top 28x30, Draw- 
ing board 211x30, 



th 



Ask for 

Literati! £(? on Our 
Line til L>r;i hi ^ htin n Koom Furniture. 



MOTORCYCLISTS 

The S-C-R-E-A-M Motorcycle Whistle 

attached to your exhaust pipe will 
surely S-C-R-E-A-M riding slow or 
fast; lits any machine; simply mention 
model. $3.50. By mail 10c extra, 

5-C-R-E-A-M SAUES COMPANY 
2U7 Michigan Ave* CHICAGO, ILL. 



THE FRITZ MFG. CO. 

99 Alabama Street, GRAND RAPIDS, MICH. 



Great Eastern Trade School 

T TLA car Hi viuctical 

PLUMBING, BRICKLAYING or PLASTERING 

1 ST A FfiW MOSTEIfl 

Nn B-iT' limit— Ton cfln enter at nnr tSme. Pur utid Night 
CLlul-cm*— PoriLtLon* Hci'ured. No Hooka— Tool* take their pi accu. 

WRITE NOW FOR FHtl CATALOG 

44-4S Enat 32nd Street, NEW YORK CITY 



co^PRfN^nnD^oHio, 



"S KiLn f”iSt!\0(v„ M 
fast in I'rag land- 
. rvrn, 1 >,,l\ liuj si. 

sn E i ) it-' t Cjei titli 
ueIlcti. Hurry, Write 



LESSONS IN HAIRDRESSING 

FREE Splendidly ilJustnited— ex- 

® aetly as given in the famous 

Boyd System of Beauty Cal lure, gent absu* 

lately free and without any obligation of any 

kind. We will altt) include a cu[>y of a, Jinn iKcmi* dew 
atitlajF «E Fin rat Intporied Muir Goods — jwitlio. mi il 
furtwn imlcfs. fUc. T all rj^rred nt wJiol(fci]e- [irices. HAIM 
GOOO-S ON EAiiV PAYMENTS. VOlfR CREDIT 
IS COOP, Wl III RAW fur vdIudUe Fret: LtUOm n.nt| 
Catalns. Lrnrn hejnw -ynu utt pui^hata mr Lair auuiL 
frn.n ns, cm ^asv DRvmrrttB. Lsttai- or p«at>L 

JOSEPHINE BOYD SYSTEM. Omt. il? i Buah T*mple, ChleagiD 





16-ft. Steel Launch S 

Ctmifjlirte mrllh Engtnet. Ready to Run 



Fjiiinclif^ lit proportion n * o prides. *L[ laaodici t«*lcd and 

fjltoL .'.Uh iwt) cj-L-lf rwvn-ibj* rlU WOI wjUi iticc i tMUlro||]u T let tr— 

nin,J u —rt4 rt<l wiLh«U Crank I nut — hu Only 3 niUTlnf parti-aO]DBI -Wl TJfi if. , T 

Ik Hi In 3'^I.OM, t‘5 b. -at - im«d With ■% if 1 :lil ruMpajAirmiHJ — CfinP 01 Sihh» l-uakOr 

rnst'-wwl il" taathunar. W> wr- «h- U’." t mnnufai'lLlTrr^ uf ItLeasitf* 1 ." <l< ; n IM '™; , 1 I }" 
tl.-L ■ ' . (t»Mn if Ml# EOI -.!- tilt IL r IMMIltatUn t?n#l-l«k Mm4.C< -,-^D , . T lYtfcfrl > !'V I -HU, ' WW* 

ALcJ tb* 3 *? 1 l»T *r» rw*l»«J- ^Hl* fi«t! illutln.-.-: • alalu.- Lb I "rM. .. ir.a ■ uJl' .*• ■ • p»l.nlltl . tt. 

Michigan sitti (kal Co,, Fill Jaihtttn Av».. D*trtH, Mktt , Ll.S. A, Wi 
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A Complete Lighting 
System for Homes, 
Stores, Churches, etc* 

Inn Arlxlr l.iulMi’iif H^-frmS lift 1 ■-( t;l !£r linn 
Ifov :.r,«:n]ier aiid ctrarcr Elij.n electric lig-hl. 
in I Ciisf aIk>UL 6hc-lentbi Ah Ltbtiich It* C^ier-ilr-, 
J irti lamp sfllo .WO lu 500 l untile [Hjupr Eri? 
T---?. tli-n V if"' prr l»mir. Fuel U jfi-.-jn.r-, 
perfectly a;fe Our nen- Inverted fiitPics n,re 
the ■‘.him.s'i In jfAsntinc lltfliiH 

Crice f|0 up, io:.jtdJnji to nuiiiticr ol lamps 
d i-U rr-i I Wf mike Inverted an-e t-;j.Hsclat:. 
;i Upteif Inc iL5C in vTort^. Sul In. EictorlH, H. . 

We Want Agents 

-- tio *ifl posh our line. $p«liltniu!i u»ih-'V“ 
Ilo .» rile i-.Uiv , C.V.-.Liiit ainl price- on reque- ! . 

SUPERIOR MFC. CO, 

293 Second Si,, Ann Arbor, Mkh. 



Solar— The Quality Lamp 

is used i>ti £ ■ jif-r cent of the ctuaSUy vara. madt in Aifitriea. 

Li’s v-vd limust it’s the ohe n;;!ifl.l>lt*, dependable lamp —dm* 
only lamp that for service and beauty would not chieaivti 
the car ilselL 

Von can have Solars, iw, if yen'll itistst on them when you buy 
your car. “"It you don't use a Solar we both lose," 

BADGER BRASS MFC. COMPANY 
Kenoaha, Wl*. 138) New Yetrk City 



CANAL OUT OF POLITICS— The political situation, 
ns it has developed up to now, slitws :i bright and 
gratifying feature, namely the total absence of any 
fi.lerence to the Panama Canal construction, This U 
final proof that ilu Canal is now safely and finally om 
of politics, as far as its construction is concerned. The 
loud-voiced 4 " l ■ l‘ t you ten to omr” objectors of not so tong 
ago. men who wan red to slop the work, uproot the 
( itjfL net' ring organization, revolutionize the plan, intro- 
duce iconoclastic methods, and the like, are sitting quietly 
ran the rear seats or else have gone out of the meeting- 
hall or have moved out of town. Meanwhile at Panama 
the digging and da mining go forward on schedule. quH-tly, 
orderly and rapidly. — Engineering 





DETROIT R GEAR E 

Starts-- R.ev*rsea-5lops 

instantaneously 



Anulvis 



Alt working 
rn,fiB raUi- 
ivn-T^t'tl iansTI 
(with at pterr 



(+}> 



TKe Simplest, Most Reliable, Most Compact 

n.ii'1 tl>. Ported 53.irt.HO Hfln'Jro li :ir over 

■otToiriS, Si, DtivhL,) Ulmtu; |*H* ( > lhr>W Ulu OrJ L-r 
irvss4!,ti-*r ill ■ skirt*. bruise Use h;n;ila 
cr i-'. r i b wnntd S*> noistr, KnnalHC- 
Uircii lit ilif< far from 2 to 00 H. C 
IV (? e-my all eijeei i n f,.f 
Inilr'ieiOWto j-h i p*l:tT- 1 ■ t, Uuiroui- 
tee-l fnrirLie year. Write for *y. , .1 
:iis>L ri-.'t, e»lkUic- Valsiebtu lih 

iTiH.ninji f'.-ni <mr EVihiitlEnl "El 

pnitnioiLt PR£Eto mniur 1>*| un L n- 

Detroit Engine Work*. 24 Btfiufcul Avo.„ DelroU, Mich. 



WHICH WOULD YOU 



RATHER DO 



Huy a cheap engine .sod save 
$10 to 150 in fir-ii cost, or buy 
an ECONOMIZER and save 
#50 to $500 in running ex- 
penses? Free Trial. 

H. L. CHAPMAN, Bo* 59S* MARCE14UUS, MICHIGAN 






You. can examine these books for five daya in your 
own home or office, free of all cost. Don’t risk miss- 
ing (his offer by slopping to think it over now. Order 
now and do your careful thinking with (he books be- 
fore you. That costs nothing, Mail the coupon. 

Here*s Our Liberal Selling Plan 



If you like (he books after examination, send us 33,00: 
then $2.00 a month until the special price of 532.80 is 
paid. If they are not satisfactory, advise us and we 
wilt have (he books returned at our expense. 

Order promptly, and we will include for one year, as 
a monthly supplement, (he TECHNICAL WORLD 
MAGAZINE, a regular $1 ,50 monthly, full of interest- 
ing scientific topics written in popular form. 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, V, S. A, 



FREE EXAM [NATION COU PON 



No matter how fine the car you own. or drive* or 
manufacture; no matter how thoroughly it is equipped, 
your outfit is not complete unless you Own the new 

Cyclopedia of 

Automobile Engineering 

Four large, handsome volumes bound in half morocco* 
1200 illustrations, full-page plates, diagrams, etc., 
150U pages. 7x10 inches, crammed with interesting and 
very necessary information concerning automobiles, 
aeroplanes, and motor boats; knowledge that you've 
got lo get some way or other before you can thor- 
oughly understand or enjoy the automobile '’game/' 

CONDENSED TABLE OF CONTENTS 

VOL, 1 — G A SO LI N’ E AUTOMOBILES: Running- Ge-fijf, Powet , 

1 'iM r.Ltiii-ii, Reuiira AUtuMuieIi.k MECHANISMS: Carbureters. 
Sljj«nnif Clutches, Genes, Mmlc-rs, 

VOL. It- -5TE-AM At TOMOhEl.lLS: F3rmJi Boiler, Entfr.«,Op«: nr- 
tiun nod R (-pi. Hr COM K FFCTA L VHHICLKS Kelectiuu Urlinry 
Trucks. upkeep. Mitoazr, Cjuacl-tj. TVi-tfS: Selection. rrict, 
Pf'iin.insIraUiHi. Sp«ft. 

VOL HI- FI. FCTklC AUTOMOBILES: Better r. Mptnr. Tphhs- 
jiriMltm, CoDtnsl, Tires, CflprwHls'. Uriviag. I^cnm-nts of H IcctrSi: - 
itv. Electric I'ujTPh’ , AI'tomcjhilh Driving: Startinif aiul 
Eit-OirpiiL^, I:Mi t Ei |j , L'b* o! SjjjjL imd TlirotHc, Care of Cir, 

KijiuI 3ie[™rs.. 

\"OL. IV AliltlAL NAVICeATIOV : E ’• It: tr- 1 -5^ ]G1 Ick>D 5, At-ro- 
iiljhci. Ain3iii;i Momis. GaS anu Oil ILnoixi’^i IiEJiirinn , 
'L'e&li.-Ad, MOTOH CYt'].HSr Cci n.H'JU-jSon , Opcmtian, MOT.UK 
BOATS: Types. Eitginti. I risiilLLtiim. 

Read This Free Examination Offer 



American School of Correspondence : 



ric.-iie ^pik] Gyc1ci[M‘diiLcE A.uEo-niiDbllr EnjrlaeeHh^ 1 lor 5 rLavs L 
iri-c exanii nation | ,iLo Tct-ll H k at tVr,r)f( fs>r 1 v-'.ir. 3 'n.-ill s,rjiiL 

fJ.iW wLthLu 5 ilivs ;incl f?.M i 1 mwith uniil 3 h.nc j>nic! ft 

n«K(y yoo atiit bold the t*olc ■ suF-iect l« %'out urtlrr, Title nest to 
p:lvc until luln- paid. Pop. Medtf. l-"4 l 



S AM K ... 
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Mechanical Machinists' Tools 

bearing this trade mark have won 
the confidence of good workmen 

HE B. & S. li lie of machinists* tools have 
been on the market for many years ami 
the three most sought qualities, accuracy , 
handiness, and convenience have characterized every new addition. Today the 
line comprises over one thousand varieties, yet every tool is made In the same 
careful manner and is subjected to even more rigid inspections than the earlier 
ones. A workman can therefore fed assured that any new tool he may purchase 
that bears the B* & S, trademark is mechanically perfect in every respect, other- 
wise it would never have been permitted to leave the factory . 

Note examples of the line that will appear in suc- 
cessive issues . Also send far a catalogue if interested* 



Brown & Sharpe Mig. Company 

PROVIDENCE, R. I., U. S. A. 



LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 



It is 4 inch *i*e, 300+00° angles. JLqw«»t retail price* 
25 cent*. Absolutely essemUllQ everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 

lor diftisners, ar^hitecta, engineers and etudents-n^m- 
PTICI. dura hit aiid cWYenlent, Span Idingr's Carrying 
Cat.es ;ire made light and strong. They provide welt 
arranged cornier invents. in eluding apace far drawing 
hoard and T aqua re, Handled like a suit ease: 
(, < tMliqn£ r pr^cticvil, inCJCpenfi.ivg r Outfits include all 

necessary equipment. If yon draw, send ns 
five 2-cent slamiw S^day to iiay postage and get 
( ^ the tree triangle and the Catalogue. 

SPAULDING PRINT PAPER CO, 

44 Federal St, BOSTON 





IN AN UNKNOWN LANGUAGE— Remarkably inter, 
estuig documents from Central Asia have been acquired 
by the Asiatic Society nt Heilg.il from n Montenegrin 
gentleman. They consist d r live leaves of brownish -yellow 
pa]'r. r measuring 8 in. by fi 3- j in. 

The true significance of these five leaves, (he genuineness 
of which cannot Tie doubted, is that scholars are here 
confronted with rt number df consecutive passages in 4 
language to which no clew has yet been found, and of 





Home Built Arts & Crafts 

Made in Stations. Half 
Retail Price. Large Rock* 
ers, Chairs, Settees. Tables 
and Dining-room furniture. 
Send for Catalog "P." Ad- 
dress 27 Fulton Street. 
Grand Rapids turn. > 1 fg, Co, 
Grand Rapids, Midi. 



A 2 Foot Model Aeroplane $2.00 

We will send postpaid a model of CURTISS, WRIGHT, BLEROIT or 
SANTOS DUMONT Flyers* They are made of durable materials,, measur- 
ing two feet across the planes. Easily put together by following very complete directions sent with 
model. Each part distinctly numbered and a plain drawing, with corresponding numbers accompany 
each order. Machines built on scientific lines and guaranteed exact in every detail* 

Let your boy learn something about n real aeroplane, one 
of them may suggest an idea which will yield a fortune. 

Prompt shipment insured. Send $2.00, stating which model you 
prefer, to 

INTERNATIONAL AEROPLANE COMPANY 

Room 628 World Building NEW YORK CITY 
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IDEAL" LAWNMOWER GRINDER 




(PilieJltuJli 

1911 Mattel il iiv rt^dy 
Better timn f . -t be lore. 
Bull b-i ■ .1 r4 n k M-n Mi a It 
and i 'x r i n J j ts c \\ 1. ■ e I , 
Grinds nii make* (if Mow 
ers perfectly m 1:5 minutes, 
witlpnU ri-ni'tv.ni: ratchet? 

<>T wlpcls. I IVftS.OlS.lm UiK.' 



■ L Yow iiritifi It .A* J>m t'tnfl it 



Write Today (nr lull information of this wonderful I n bor- 
Silver and money -mnker. No n p-touinte shop rmn pie to 
without it. Win more tlian par for ilselE tin’ rim season 
because il does the work so much quicker and belter. 

Special Terms to Early Buyers. Don't delay ! 

HEATH FDY, & MFC. CO., PLYMOUTH, G- 



which Eiitlicrio otiiv fragments have been rescued from 
ihe sands nf Central Asia. E i is quite possible ihai r hy 
means of these five leans, att tnipurlan-i lilernry language, 
nf whose L iisirnet iIel- world a as ]i.id no suspicion, may 
be rescued frum oblivion. I he paginal eu iIm, reverse 
nf each 1 iif 'In iwk tIiliI they once formed pari *d an (.S' 
ten pi vc u'ork- — London Daily Mail. 



sMJu?, 



z 



Half Price- Small Quantity 

small motors Just right size for all household 
purposes or light mechanical work 
—Operates perfectly from any elec- 
tric light socket — Absolute ly d nsi 
proof — Operates. either vertically 
%HP j AGiflCQT horizontally. First checks or 
*— L* postoffice orders for 

$ 1 4,50 Get Them 

State whether direct or alternaiin.': current, a:so vcltaee ar-d 
cycles. Motor 3 F/uarajiteed In perfect runniirg order. Address 



THE W. II. 

Department ^O." 



HOOVER COMPANY 

New Berlin, O. 







We iltm l. ^iivini; itmi IjlUtlnu n runup, Alt 

cnniti'K ci'iliiF miti ( (u 1 i»cr fnirttanil , iVe make all 
siju* nn'l Kyiv*. iii-m [Kv.vtn- i .in. ^ h-h. IL,p.- r- 1 r tn-e «-m- 
idc : .mini! itrirt's with retailor nrnfii nil out, 

Vid,, jiro Ih- l.irv.Ht ui»n,ii f-n’i up-r-*. of oiiiiifm 1 b ■ be wurJd. 

Hi; I’lUHT BOAT Ctl.. Ifia BpIIdimi kit., IWHffoil ,Mivh, 




Three Years to Pay 



For the Splendid 

MEISTER 

PIANO 

Price, Guaranteed |lf 1 ^ ff 

for lO Years X f O 

30 Days 1 Free Trial 
In Your Own Home 

H-o- Ca*h Pay men It duwn. No Interest. No Extrni. 

We Pay the Freight 

Handsome Stool and Scarf Free 

$1 a Week $S a Month 

.1 list to prove to you ihonplendjcf non hot this M ElS- 
I’Kit pimm. lei n* *end it |o yuu on thin. 1 , days'* free 
trial, It uau'i crtxt you u penny qra momonlof hoi tier. 
First, ^end for our bean 1 1 fully 1 1 1 u-st rated MEIsTKU 
catalog arid see bow the Vh-Ghr j> made anil I be ma- 
ic rials iihud in h> construction. Itcnd therein i he tes- 
timony of dpllitlitnl owner?., Selee I l ho stj Lc you like 
mid send in your order. We ll do the rrsf. The piano 
w ill be shipped to yon prom pi ly, freight prepaid.no 
mail er w here y oi 1 1 E v e. T ry 1 t a ni op tb a \ i mi r e s |ie ns e. 
Von will be under no obligation until you decide to 
buy. Then you may lake full ad van turn of our easy 
payrtirm [dun. which tun ken h easy for miy man of 
modest liLcnme pi own r li j ^ famoNS in*LrtinPjrd. Jf 
yon don ' i rind St to Ih l precis ly as wy have repre- 
sented —i hen we'll take It inaek after the monrh's free 
trial ami u hadn't co-a yon ucem, 

SOI-D DIRECT FROM FACTORY TO YOU — Wfl 

dim. only with the triple direct mm I hi;|J inure pianos 
than any other firm in the world. We are ante makers 
of the MRISTKR pin no. It is produced in our pwn 
mag n 1 M re n l ! y eq hi | tpet I fact o i le& ti nil su id d i ree l f rom 
the itieiory to yon minus ihe usual prom k of Jobber, 
retailer and spectut '.a lesniiin. Tlune It. only one small 
profit, and ihai i’- rnur?.. We ivere u bilged to seen re 
0 \trij factory tuf.'l t i e- "J Ibi* yar itecanse of art enor- 
mo n s t v In i-reo >ed demand m id w e a re ■ d oi n g t lie ti i u. f s t 
work in the history of phum making. 

WE WILL SEND THIS PIANO TO ANY HOME 
IN AMERICA ON THIRTY DAYS' FREE TRIAL, or 

any one of our oi her four style *, some oi u lmdi are 
vpiry eliibortite ami beantiluL Semi for ihe cmiaiAig 
today. A i^ost card will bring St. 



THE MEISTER PIANO CO. 

Rothschild &. Company, Sole Owner* 






State. Van Buren and ttaliadi \\t„ Ik pi l*C 4 Chicago, HI 
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AUTOMATIC W. P. & P. D. Co. 

311 Dearborn Street. CHICAGO 



Mr. Merchant Agent. Dealer 
and Consumer-Everybody 

Read My Proposition 



Mr Merrhnnt * Y0U HA VE BEEN needing 

IUf * JELKtUtUfU. THIS MACHINE for YE AES 

The Automatic Wrapping Paper Printer 

For advertising all your Bargains. Special Sales. An- 
nouncements, New Stocks, Styles, Hand Bills. Circulars, 
etc., or anything you have been paying out money for 
to be printed. 

Try One and Be Convinced 

NEAT, COMPACT and durable 
will fast a life-time. AH parts mads 
of the best materials, highly plated. 

Will print on any paper, regardless of 
width, in one, two or more colore. 

Works automatically and guaranteed 
to do perfect work. Save money in 
your work atid buy one of these ma- 
chines for the small sum of $3.75 as 
offered to anyone answering this ad. 

Agents— Look. 2HS3S 

Tip Otherwise the “Acme of SUence** 

is noiseless and pro longs the life of the 
chair, carpet, rugs and. floors, and will 
glide easily around without danger of 
scratching or marking the most highly polish ed floors. 

Sample set of four tips — prepaid by mail ISc 

Sis nets of 24 tips — prepaid by mail. 75c 

Be On Your Guard— 
Insure ¥ ourself of Ab- 
solute Protection 

once you have the De- 
fiance Automatic Burg- 
lar alarm on your doors 
and windows. Isn’t it 
worth 50c to know your 
life -long savings are 
protected as well as 
your own life anti loss 
of sleep worrying who 
might get in. Attached 
to any window or door 
as shown by illustra- 
tion by the disturb- 

ance from an intruder 
back springs the lever 
which instantly dis- 
charges a 23 blank cart- 
ridge, inserted as shown, scaring the burglar away and 
arousing vou from sound slumber and putting you on your 
guard. Any of the above articles are open to agents a* 
we need them bad to introduce throughout the country, 
Now is your chance to make big money. Writefor cir- 
culars on any or all of these articles today— NOW. Don't 
delay. 




W We Waul / / / 

Jfr Our Big / / 

f Mf 1911 Catalog 4 

jM In Every Home / \ 

■V ITS pages filled from cover to cover 1 

mg with genuine Ruggy* Harness and Saddle 
^m bargains: 251 illustrations, many id colors; 
^m 133 styles of Vehicles, 74 designs 3 ti Harness; 
gflV the biggest and bent bock cvTf printed ID lliiA 
line, 'DorTt miss sending for it! 

■ Murray Highest Award Buggies Direct 
[ tram his Factory —Four Weeks Road Trial* 

Insures Sale Delivery— 2 Years* Guarantee. 
Defers buying any kind of vshiola, Just get the 

■ 1911 Murray Stylo Book -rr^hm ma— 

■k *nd enmparei Hurray Price* 

HH with all others. Costa you \\ 

m nothin c. You might «« well \ I VI y - 
m have this book in your home, \[/V v vV 

\ The Wilber H. _ MSI 

^Murray Mlg,Co. , "h 

Send X m *■ m St - AYkllJ / ; 
forlhlaX. Cincinnati, 

Fret Boofc^^^ Ohio 

Right Now \/ , Vf/ \)& ) V 



From Factor/To Horse 



LATEST QUICK ACTION CIGAR LIGHTER *£5™ 




Somplt by mail, j^Hpuid, jjOc, 

Turn Ihc vrl.,-i-l-- flirt'd hU-tHhcI Ehf r purl; h I/iiiYt tliHi py r-.^p-Tt - 
” ^ Kktn 

1 [f’- >■« Hlock 

_ ....i, Tun^iten 

loiter* TcU-i-rnph imthw. MuU>r*. 

Rfljfulh-n, Txilr.M, [ 'i> n, an, I I'l-H-liH-t <-|L-H.r f .IrhU' r«, -Hh'iiiI Vt 
F t:Hinp Unr i.-.nr Wire] run nnl G«i«nl CnlatCaf of 

fclwE.ri.rnl NciTPltk'*, PIE I r I- IK: WirL-1™ Booklet. Net; 
Lacjrc t.itwjoe. a> p«r ertit Di“..Dun.t. 



ANDERSON I.lCHT & SDKCI A LTV CO. 

K M,wn at LA SA3.1.K LIGHT STORE 
TO La Ball* Btr«t "GpjKuli tha ll!«Cil| Hill,, CHICAGO 



OWN A BUSINESS 



WE WILL HELP YOU 




I made $88.16 first three day*.” writes Mr. Reed 
of Ohio, Mr. Woodward earns $170 h month. Mr. 
M. L, Smith turned out $301 in two weeks. Rev. 
Crawford made $7„t)0 first day. See what they 

Let Us Start You 

in Cold, Silver, Nickel and Metal plating. Prof. 
Gray's new electro machine plates on 
watches, jewelry, tableware and metal 
goods. Prof. Gray's new Royal lin- 



jmereion Process, latest method, 
^ :ome out instantly with fine 
brilliant, beautiful (hick plate 



guaranteed 3 to lb years, No 
polishing of grinding. Every 
family, hotel and restaurant 
want goods plated. 

Platers Have All 
They Can Do. 

People bring it. You can hire boys to do the plating as we do 
Men and women gather work for small per edit. Work is 
fine— no way to do it better. No experience required— we 
teach you. Recipes, Formula", Trade Seereta 
Free* Outfits ready for work when received. Materials 
cost about ten cents to do $1.00 worth of plating. 

Our new plan, testimonials, circulars and Sample Fret. 
Don’t watt. Send us your address anyway. 



CRAY & CO.. PLATING WORKS, 



m Cray BuJFdlag, 
CINCINNATI. OHIO 
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$ 1 00 QOWNl 



fl n. l i^Jaru-ir 



ul.iv 

NO 

S'l -.ytin i: I.n- W! I L. If;.. -ni^n.t.,<rv 1‘E" ini , n i n rriunu 

merit j- liVjihf I'.-cLbj far l' alii 1or|| > . 

T. BURHtWES COMPANY. 61 Elm St., PORTLAND. Mi.. 



Vacuum Cleaners!! 

Best By Test 




Imperial (Electric) $45 
Acme (Hand) 15 
(Water Motor) 35 

Fully Guaranteed 
Send in your order today 
agents wanted 

LIPPINCOTT S. S* & S. Co., Newark, N i. 



OLDEST PEOPLE IN WORLD One of tliv most 
interesting expositions of l lie rear is the Japanese- 
British exposition being held at Shepherd’s Bush, hear 
London. Japanese landscape gardeners have turned 
large tracts into flower gardens dotted with quaint 
Japanese houses, and there i? a magmiicent exhibit of 
arts, crafts mill industries of Japan. 

A party of Aimis, the people called the oldest race 
ici the viorldj who live in the northern purt of Japan, 
are attracting much .attention. There are but few uf 
them left, Lliotsgh at on.- time they douhtle^s held a 
great is.art of Japan. It is thought that they will soon 
be extinct. It will he noticed (lint their facets hear hu.< 
little resemblance lo those of the Japanese. The Anuis 
arc sometime^ compared lo ttie American Indians. l>ntli 
Eiavitly held full sway over a country for centuries. 




— j — jjp 20 Down; 10 a Month 

f\Ijr I ■ ■■[■• VUSU-ci.tr it pftiiecttiU.h 
—JT oir wtiurri |fik imnlti' [■> rr-Eun : 
r lik nv.mfv -L hSa i-Lvalirtf can dii^li- 
CrFilc Olir rti jLi'Lcn-ii .k[ OUfpih'P- 
V, riw 1 -t illuslraietl CjW]0’(f No. 

ll. LION 4 CO., E;? 



art' in tiro porn- ir than ever h i *c nise thev 
last-longer "ud tin belt r work than some 
others custinu more uu'cms . ’i ou got 1 h« 1 
best w 1 l -i,j you hip a LKESCLvNT- 

S END FOR CATALOG OF 
Bumd Sawts Jointers Pinners 

Sxw Tables Shapers Bi&k Clrinders 

Swisiff Siiws Borers Band Saw Blades 

Plant! ra a a 4 Matchers V a ri ety W a od W orkers 

THE CRESCENT MACHINE CO. 

93 Columbia St., Lestenia, Ohio, U. S. A. 




Your Glove 
For Work or Si 



Hansen, of Milwaukee, makes ft 
git A'c, gauntlet or mitten to fit 
every man's individual needs, 
Hansen 1 s tint only fit the hand but 
fit the work in hand. 

Many men look upon ulnves as 
a necessary evil — necessary for 
protection evil because they en- 
cumber tin- hand. 

Men tv ho wear Hansen's know 
that gloves can he all comfort— 
afford perfect protection without 
^ being the least hindrance 
In their Work 



* i Built Like a Hand * 1 

warranted never to harden, shrink, 
.shrivel, crack or ped, no matter 
how often soaked, dried or cleaned. 

Made in hundreds of styles fur 
the electrical worker, structural 
iron worker, teamster, autoumhEI- 
ist T locomotive fireman, horse- 
man, hunter, engineer, miner, in 
short, all classes of worker-. 

VV rii i r.,ii.i.v t.;.r partteuinrs- about rhe right 
L'lovc fnr VlH’K. inirji'-'-c, sltnl icll Ui *i hat 
vi i ii r u«rk is csr f • ■ r v li.it purpose yu w'si f 
hn.ni! proimion. 1 r-irn t!>e biv OittB? S'uli 
EL-t in a Ha.ii.sfH, 

Ask JtoUf Jcak-rm show yvu the line, Wc 
mill Ruppl>- y.iLi it Lc dc-etn-'in Write Evr 
tala tag any Hay. 

O. C. ffansen Mfg. Co. jrtv 

t £91 MifHJnnicg Sheet 
■l AtilutauktCt lVii. jrfal 
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Metal-Working Machines 



Get One Going in Your Shop NOW! 

The famous Farm Pump Engine, which can be 
bought, without pumping gear?, ip. the greatest 
general utility engine ever designed or built, it 
Is light, portable, ai in pie, safe* and uncquated for 
strength anil durability, 

A Complete Power Plant 

Runs Hnuid-Powe r and Fool-Power Machines 

Tills marvelous engine es sidcipfnbk. 1 for nil light 
po^t r purpoyi'K. indoors or out. Osrnplete in 
— ny "esir.W Id buy. Needs noapeejn,! foundations 





Ep glne nrithonit Faun plug Gram Dri ving Wwi-Wnrkmg Tuttha 



The Fuller & Johnson 

FARM PUMP ENGINE for Workshops 

Tklrr *k. _ .J £- - _L _ ** . , . .. ^ 



This engine meets the widespread need for cheap 
to n ven I en r , or vifioni i cu 1 po we r + 

As High Grade as Automobile Engines 

The bit Lb' engine is built and guaranteed by Fuller Sr 
f film gon, v-1ct- I j t I j - = j o v. red engines. , r«- w rid (amouE, 
Kusv to oiH.Tfitff rmd stnrLs or strips instantly. Runs HI 
bi'Lirs continuously on 1.5 Cf-niV XNntrth d; v. pihipe. J- very 
carpenter, cn bin mum kef, blacksmith, ccininmior. repair 

FULLER & JOHNSON MFG. CO^ 1 



mu n or a m ;i t . m r n eed & on e. Tim en gi n > - w3 u ■ n eq u ipped 
'vith ecars msm ps^^.i tn i.f.KCi gulli.u! porlu ir. Fits any 
Jmrnp mid makes it hump] 

Write for Free Engine Book Today 

ttuuk gives foil delays of design, construction and 
uses. letters from dedjjhled owners every where. 

Iiivi stipalo. ffnv.j tune, money ami muscle by own i nc: 



I his amazing little engine. Address 



f 2ri.it 



Partridge Street, MADISON WIS. 



This Engine FREE for 30 DAYS 

L'est it OUl oild to JIOIjt IL •" • 'hf.' bt 1 .! lit-'.- .■ I' K -. v Lj rr - CTjJrDe 

cvi-r iiroduce*!. A-lapterl fi ■ r All use-, in Shop, Kirrn 

l.lL't IE ■-■Iritf, Wfc i.hi] i pit;* rftidv Wi ^r-, SltU-ply 

lull itL the c--’ 'Jiu-e— give it i Prrn jmJ jl i/iy it t!"r- 

THOIIFSON GASOLINE ENGINES 

arc !)«•'[ on I.'. I rtf 1.1 linn,. 3 c5 u h tenJ yon Iree 1 :(-vk 
and tell you nil al.*suit uur WOlwJtfdM Hfi-Psy l see 
Tridi uffur. Wrtlo luday. 



r.nly to be drives! info a small pari of their former terri- 
tiTv by a stronger and progressive race. 

J Ihi stronger imd victorious races have often been 
unjust, oppressive and murderous in spirit and aclion, 
na the white mart was against the red man here. Strange 
t'i say, ib<- aborigines of almost all land.?, when tb< v 
are crowded bach bv the stronger arm. die almost n"> 
rapidly friirn civilization an From the bullet, like wil ■ 1 . 
animals ihut pipe and die when confined within pens. 
— Christian ilv nil si. 



J . TII01IP SON & SONS Hi AN UF SC TI K1N G Cfi 22 Oa k St . . Beloit, Wl s. 





NEW KNIPE 



Two Piece Multiple 

MADE ONLY BY THE 

KNIPE MFG. CO. 

Sales Office. Drewl Bid;., Phil.iJelphia 

f-Viifl j./rif': lift j,) 




25 



ThisMorrU Chair 8 

65c monthly— price $e.,R5. JA Cash 
I -'Mv* ! dt;«iisrn. >; ( In dric-d henry 
Pj&pclf. (Jiimiuwj h',j.l.,rii-ijrd Leal^p. Wo 
3000 inch bc-Tt^itiA fur you. And nJJ 

Sold On Credit 

¥wa Uetf Uld tfcijoy thrf? ,;i>xLi now 
— I^v an you can. HO DA VS'GL'AH- 
AN1 KL.I> rSJhJjG TRTA]* Sand at 
qnftf- t-frif our tij; iJ ^ h( t^itud cam., 
lopue. it-'ii HARE to yuu. 

k y, STERN CD. 

3226 FISK ST*, CHICAGO. ILL 




Fairbanks-Morse— i 

Gasoline Tractor 



makes it possible to cultivate 
large areas much more profit- 
ably. This engine is a great 
success, thoroughly reliable 
and will always develop its 
full horse power. 

Send for illustrated Bulletin No. TR449 
Fairbanks, Morse & Co* 

481 Wab&idt A vfnue, CHICAGO, ILL, 



POPULAR MECHANICS ADVERTISING SECTION 



157 




GETYOURBOYA HOME BENCH 



FOR XMAS 



Jife'lt pu wild over it- say it's 
thebeit jdt( heeverJisd. lit' It 
tinker away by the hmir up in l&e attic or 
in rhe basement. He- won’t 
be on the stteets or tn bad 
com pany H You won't have 
to coax. him to stay 
home. 

her^ hiW itirer 

T' • >jin \ >.1 r,L‘,F crs jjsd a atiff-l >pn r«i 
far toaSi, ei- Two 
Sa!H.lSy ,iu is'.irdily l-ellr ir-d 
’.mLu.H ijl j| litilsl i^l. ?it i.l-r r'f 
t'r^i nuipfk- % ’i i H ]:|i,r tuc yt'Skri. 

Sr-ml '■ iljjf Jftr L.i’L.iji.-tf vE Sj]] btylfiS 

«lir) jwIl-ch, 




Surprising Proiils 

MADE [IN AlDSnitOOMS 

Ativl'mcly c.m arid fa fi ■ wetltlv tn 

- llicir lilC.on!.c ill I Tt .ir ijru« rnic Hiu3-h- 
injoni* la LcllArv. Uintfs., lianas,,. iwusi. . 
irtt. ?u i r U. r I v wail bi Inr .ill v uij jfr'i'i'w. 
Frrr Iflir.lr.ir- ,! IiutniOiail lt«mkk L l 

HIRAM BARTON 

Itesk Z . mm. mu Si . New York 



WEAR WRIGHT'S HEALTH UNDERWEAR 

FOft SALE everywhere; 




Reduced Prices 

TIlc IjOflit prrNj?n*iliou e-vrr uflertiL A l 1 " 1 11 m 
rt-nL ttiSiiourtl oil STi-- onlir. Jar hu.tE MMltrial Jiilf-iJ 
in nnr <ala!"-^, |iL,u.fii pnnr Eih thx. 1 ], lv : L c . 
Turn t?u? Unpleasant rLiyx anti ]>j n wittier even. 
Jnsrs mlo profit sMe Gntcymenr, 

SEND FOR CATALOGUE NO. 24 

BROOKS MFG. CO. 

3101 Rust Ave. Saginaw, Mich. 






Wr- t ins! tlie movement for honest weights and tn nat- 
ures will not result in increasing the size of a peck of 
trouble: — Ohio State Journal. 



Cold-Proof Wool Outfit 

FOR MEN. WOMEN AND CHILDREN 

Gray or white Hwtiwber (Vm!, Toque to match, tirul 
Hair Heml 1'luflh Hall Gfovon, r^KU Inr -SU.iJO value, 
sent direct from the mill to n el y add read in U, 5S, 

Prepaid for $2.00 

Gout (done £1.30, Twjno 40 ct«. s GIotw SB ct« 
fiend nitsiNurempnts- head, rhpFt amt knock ] ml . 

QHPKrt TODAY 

LOWER KNITTING MILLS CO, 
Ron 402. Lillie Fall*. N. Y. 



COMPLETE FILES OF 




Popular Mechanics Magazine 

FOR 1910 

Consisting of the twelve issues of the 
magazine and a very complete index. 
Suitable for binding. Supply limited. 

May be had while they last at the price 
of $1,50 postpaid, 

n 1 « ■ t * p 22 $ Washington Si. 

Popular Mechanics Co* c i-i i c a g o 





Send for Our Free Book 



‘THE HOME and the FIREPLACE” 



with thincen artistic and exclusive designs. Get 
details at once of the unique Colonial Plan which 
makes it possible to get a Colonial Fireplace no 
matter where you live. “The Home and the 
Fireplace'* gives full particulars of the special 
construction and artistic designs of the Colonial 
Fireplaces. The book tells how the common 
fault* of fireplace® have been completely elim- 
inated from the Colonial Fireplace. 

How to Build a Fireplace 

It explains how to build a fireplace so that it 
possesses cor lain necessary qualities: ar tia tic 
appearance, proper heating power, freedom from 
smoke under all weather conditions, and economy 
of fuel. Some fireplaces have one or two of these 
qualities. The Colonial Fireplace has them *IL 

No Smoke in the Room 

The regulation is so perfect that smoking is 
unknown. No matter what wind there is outside, 
all the 4 moke goes up the chimney. At the Same 
time the entire room is heated, and less heat is 
lost than from any other fireplace built. The 
Colonial Fireplace save® fuel* 

Send for Free Book Today 

If you are interested in a beautiful home^ 
you should get our book, “The Home and 
the Fireplace," with the wide range of 
designs tn brick of various colors and * 
textures; also special design® to r * 
order without extra charge, f 

Send at once for this book, ^ A 

“The home and the Fireplace," . 
with illustrations and de M ' ** 
fieri ptions of fireplaces. 

Colonial Fireplace 
Company, °rs' ^x 



y> 



* & a. 0 



<r 

cl- 



1 2th Street and 
46th Avenue 

CHICAGO 
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50c 

Each 



ENTIRELY N E W SOc 
IN THIS COUNTRY Each 



Separable-Parts Models 

of Steam Engine, Wireless Telegraph, Motor 
Car, Gas Engine, Dynamo, Steam Turbine 



Price 

50c 

Each 

Postpaid 



Size 3x14 uichet 




Illustration ihowi hew par|* separate 



Complete Set 
of 



6 Models 
$2.50 

Postpaid 



T HESE models are of great value as a means of graphically showing 
all the interrelated parts of the above named mechanisms by virtue 
of their construction, which is similar to that of educational manikins 
of the human body and organs, with which nearly everyone is familiar* 
Beginning with the outermost or surface parts of the gas engine, for exam- 
ple, these are all differently colored and numbered to correspond to a 
printed key of names which conies with each model* Bv means of their 
hinge-like attachment, they may then be lifted, thereby disclosing to view 
the layer of parts next underneath, exactly as they would be in the engine 
itself, and so on until the innermost construction is shown. 

The models are carefully made by hand in Bavaria, and this is the 
first time they have been offered in this country* We are the sole rep- 
resentatives in the United States, 

As their value to engineers, students and, in fact, everyone having 
occasion to refer to the construction and working of the different mechan- 
isms mentioned, was at once apparent to us, we felt that they would be 
highly appreciated here* They are substantially made of heavy paper, 
and with ordinary care will last indefinitely. 

Supply Limited — Order Now 

■ ADDRESS 

Popular Mechanics Book Dept., g^i'cTco 
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T. & M. 
ENGINES 
Are Noted 
FOR LONG 
SERVICE 



Easiest starting 
and smoothest 
running motor 
that money can 
buy ■■ - the kind that save trouble, worry and 
repair expense. Double your boating pleasure 
by installing the engine that 

Starts Without Cranking 

Just a few rocks cf the fly-wheel — that’s alL No crank 
required. Se Ult and easier to run rhnn any other 
engine. Have won many prises for speed, power and 
durability. Used by U. S. Government, U. S. Steel 
Co,, Baldwin Locomotive Works and hundreds of 
motor boat experts. 

CipAA RaaIt illustrates and describes alt styles 
ri te DUUtL f rom 2 to 120 H. P.. and explains 
exclusive feiiiures found in no other engine- Keep 
your engine money in the b;ank, till you get this book, 
Write for a copy today. 

TERMAAT & MONAHAN CO, Dept. A, Oshkosh, Wis. 



Gary, Ind., slums ttie tartest ui population in- 

crease. It is somewhat more than ten billion per crin. 
The advance is from U in llhht to Ita.SftJ In 101 u 
C" 1 <■: vi [a n cl Plain J 1 c nl c r. 



MONTHLY CASH PRIZES 

Until further notice in this magazine the Editor ol 
Popular Murhanicji will pny two nftsh jnrize* each month bli- 
the beat Original cfintrt button.* ro its 

SHOP NOTES DEPARTMENT 

$10 for the Be*l Contribution 
$5 for the Second Beit 

THIS Ifl IN a ill} IT ION to our usniiJ rate* for each cOntrili- 
uteri ertlclep. 

Quality, not leji^ch eonntS, 

_ f!hei*k» win he sent on the hmf day of e«ch month for Hie 
prize ari irleti reyi'i wii‘il dnrimr that monlk Publtf-aiLon In tlie 
magazine will follow in about two months. 

PRIZES AWARDED FOR NOVEMBER, 1910 

Ptrtt Frills— WALTER JOHNSON, Hi PhiU, Minn * 1 0 

" Tool for I" indin« the -Center of Shafts ” 

Second PrfEB~ VICTOR LABAUIE. Tezaa..., . 8," 

" Wood lioi in the Wall of a House'' 

EXTRA AWARD 

On account of there boin« fir conCributtonp this monlh, 
eftcli nf which iktHC mi^l nfleond prize, we havt 1 nm-k an EXTIla 
AWAUD of five* addition ■! J erconri jirirts, uh folldwsr 

C. It, POOLE, Los Antpe] ea. Cal, Sfi- 

*A Sh aft "fi Speed Determined without m Sjn-erl Indicator' 1 

L.S, BUNKER, V«t kin, Cal #5 

“OantrifuBul P-orce Prt-eauru on Grrease in Cup*” 

WALTER W WHITE, Pender. Onto »5 

l " Rnldine a Rot Oottins Chian] on a Band Iv 11 

C. E. DILLEY. South Haven. Mtoh »f> 

"’Pin Cushion and Sj-KWt Holder" 

1U X PHIXCF.. Cincinnati. Ohio ,.,,,, #15 

“ Find] nt: Loose BaannRs in Automobile EmtiotH" 

,4 It ayeeptfri. rnntr [buttons to our department*. “Shop 
N evens" Aha ■'AMatki’k \l wiHAMru" lire paid for i nursed i- 
nteln cheeltH for prize awards? sen tat the endaf mvh month- 

Address. EDITOR POPULAR MECHANICS 
22S Wa*hln(|tan St-, Chicaga 
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DOES EXACTLY 
THE WORK OF 



$2 




D O you know that home surroundings 
exert a wonderful influence on domestic 
happiness? You do? 

[ *0 you know that every room in your home 
can be artistically and elegantly furnished at 
el price that Is ridiculously low? You don't? 
THEN you owe it to yourself— your family — 
to investigate this proposition. Not knowing 
means a direct loss in money to you and your 
family every time you buy a piece of furniture. 

Double the Purchasing 
Power of Your Money 

HOW? By having the furniture shipped 
direct to you from the factory' in the natural 
wood— or stained— and in assembled, easy -to- 
put- together sections, together with all the 
materials necessary to give it the proper finisli. 

You ask : How does this method reduce 

the price? There are live reasons. 

FIRST* You pay but one profit only 

the manufacturer^ profit. 

SECOND. You do nut pay — but wait — 
space in this publication is mighty expensive. 
Why tell only part of the story? Our new 
Catalog No. 11 goes into detail and a POSTAL 
card will bring it to you. It shows an extensive 
line of furniture for every room In the house, 
club or office, each piece backed by a guaran- 
tee of satisfaction or your money refunded. 
Read it carefully and then you will know. 

Send that Postal Now Right Now 

BROOKS MANUFACTURING COMPANY 

3701 Ru&t Ave*, SAGINAW, MICH. 
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Working Drawings of the “Demoiselle” 



SANTOS-DUMONT’S 




Complete plans for the construction of the wonderful 
monoplane offered to the public for the first time. 

The machine is unencumbered by patent rights, the famous aviator 
preferring to place his invention at the disposal of the world in the interest 
of the art to which he has devoted his life. These plans were secured by 
representatives of Popular Mechanics from Santos-Dumont* and are the result 
of consultations with his engineers and observations made at his workshops. 

How the 14 DEMOISELLE” Ranks With Other Machines 

Frvm .V dr York. Times, October it. ujjo. 

“M. Garros, famous French aviator. uses a Demoiselle aeroplane. the invention of Sstotos-rhiFnoitt. 
which has proved to be one of the most inter esf in tr types uf flying mu chines in Europe. tE has beeu 
talled rhe humming bird o f the heavicr-thsii-air brood. It the smallest flying machine in 
t.v istH_-nc e. weighing less than 25U pounds, U is capable of enormous speed. and darts about through 
the air in a way tliat has provoked both Ei lighter and wonderment from the crowds at the European 
meetings, Garros is by far the most expert driver of these little machines in Europe, During the 
past season be has made remarkable nights in various places, but his flights t'mm Pinard to St. Male, 
over the water, have been regarded as most remarkable. While Etw>se baby monoplanes in the hands 
of ordinary pilots keep very close to the ground, Garros has driven liis machine to great altitudes, 
and has taken his place in many of the important contests of France wiih ihe larger monoplanes." 

The set comprises seven large blue prints, showing every detail 
of construction, accompanied by a description of how to build. 

POPULAR MECHANICS COMPANY 

225 Washington Street, CHICAGO, ILLINOIS 
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Foster Made $19,484.83 Last Year 
From His Million Egg Farm 

F ive years ago Joel M P Foster, a 
young city man, decided to go into 
the poultry business. He was look- 
ing for a suitable occupation, he was vig- 
orous and energetic, and believed that 
there was a fortune to he made raising 
chickens. He had no experience. He 
bought and stocked a little farm near a big 
city, but for a time he had only failures. 
His poultry house burned with all its 
contents, and he had to begin anew. The 
next year rats destroyed half his flock, but 
he surmounted these and other difficulties, 
always thinking, planning and experiment- 
ing. Today he is at the head of the 
largest EGG PRODUCING plant in the world, with $20,000 laying hens, 
and will market this year between two and three million eggs. 

Last year Mr. Foster made $19,484.83 from his Million Egg Farm. Most of it 
was from commercial eggs; $6000 was income from sales of “Day-Old Chixf* the 
rest from miscellaneous products of the great Rancocas Farm. 




Read the Whole Amazing Story in 
“The Million Egg Farm” 

We hive induct Mr. Faisrer to tell his experience (hr 
the benefit of poultry men everywhere. The beauty of his 
avstetn is that rtir principles can he applied just as welt to 
the farmer’s flock or the suburban lot as to the still larger 
plant of the man who wants to go into egg raising as a 
profession. The bouk tells yuu how to ttart and be success- 
ful with a few or many hens. It explains the Rancocas 
Unit, into which his gigantic flock is divided. It gives 
estimates and advice for the beginner with a little thick. 
It tells how Faster bc^an with a $300 investment and too 
hens, And^how you can begin. It gives ail the Rancocas 



formulas for mating t hatching and feeding^ths result of 
his experience. It gives the egg production day by day— 
proof th ‘it hU formulas are successful. 

All Figures Arc Cerltlied 

To satisfy ourselves that the figures were correct we 
employed the well-known firm of Lyhrand, Rosa Blathers 
and Montgomery, certified public accountants, to make an 
exhaustive, (WO weeks’ examination of the books and rt cords 
of the Rancocas Farm. The tesuEt of their findings is given 
in the book. Nothing has been held hack. The failures 
as Weil as the Successes are Etc forth, We believe Jia other 
poultry man hao ever thus kid open his business secrets and 



experiences to the war Ed. 

“MILLION EGG FARM' 1 is sold in combination with the Farm journal, Philadelphia* Pa, 

The FARM JOURNAL is the standard paper for everyone who lives in or near the country, 
or ever has, or ever expects to, A particularly fine poultry department* more valuable than, 
most poultry papers. 33 years old, 750,000 subscribers and more. Goes everywhere. Clean, 
clever, cheerful, amusing, intensely parctical. Cut 10 fit everybody, young or old* village* suburbs* 
or rural routes. Unlike any other paper and always has been. 

AMERICAN POULTRY ADVOCATE, the great New York State paper published at Syracuse, 
and full cf good reading matter, is always welcomed by the subscriber. Now in its 1 8th year. It is con- 
ceded to be one of the best poultry papers published in the United States. Well edited by recognised 
authorities on the subject of practical poultry raising. Has a circulation of 45,000 copies per month. 

How to Get the Book 

Sneeial Offer* For $ 1.00 (cash, money order or check) we will send postpaid the 

P Million Egg Farm and the Farm Journal for two years* and 

American Poultry Advocate two years, a. I lor $1.00 ii order is sent jl once 10 



AMERICAN POULTRY ADVOCATE, 62 Hodgkins Block, Syracuse, N, Y. 
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Cyclopedia of 

Architecture, Carpentry and BuiMillff 

Ten lint voinTTiei, boniid iti half i4ld 

snmped tides: «."f<r pastes. ?K'iO iis.-hr?: l.urfl ilhiswi- 
ttons. h prnrtfcii, pp-to ■ -tate reFcrr-nre wnrk aa.fl lifin»e 
study course for the Student, Ctutretr Copistruc^-.'n 
Efiifinctr, Builder. Girprnier, Draftsman, etc. 
iilfceijll rrlee, IJ4.00— Price, 1 ng-. 




Cy do podia of MethAAJfLaF Enfine nrirg 

Seven tnryr VoTnirw;*. hmmrl Tci h ilt mriH.rcLi, 
StAmpe - 1 ; 3 ,'jy.: ii.ijjp®, • ict!' ir.i lies, [llurtra,- 

Eioqv A, pmi tic-jT. Li-[i--t ■ . ■ d-ntp reff- rv-n re v.iji: a n. \ hniuo 
Sftirlf course am Modern -Shnp IV.ir-j, e an. I Mechafi ieal 
J.in ifinrf ri n (f . 

Price. »18,80-Rezi;Iar Price, 




Cyclopedia of Applied ElectriciHy 



SiK brfc volumes, bound in tub" ni- r^ccu, fuld 
■StaiJlSpOil r:r!es: 3 ■. ;l r*iO incites, 2, ?0Q ibuSEr. 

lions. A tUiClbcal. icp.io-ijjlc nsk'Sferuti V! - > ■ c Ll hEllI tiolnc 
SUidy ln»lTuctnir cn\«xinir s'lrclri J.v train 1 lertrfc IVirinn 
10 Desijpi .ici L CnotlnlEllaa ci ESeLlrio Machinery and 
!Wer S;-ttiiH-.3. 

Special f^rlco, * 1 «* 80 — Rejular Price, | 3 t. H, 



To Examine One of 

FREE OF 



The Most Complete 

Students 

We mean just what we say* We will 
ship the set you select, absolutely free of 
charge, just to prove to you the superiority 
of our engineering cyclopedias over all 
others* We want you to keep the books 
in your home or office for five days — 
examine them thoroughly, critically — 
subject every formula and problem to the 
severest test you know. Then, if you 
are satisfied that the books are just what 
you want, send us your initial payment of 
$2.00, and $2.00 each month until you 
have paid the special price. 

These great Cyclopedias are not collections of 
theories, hut complete reviews of the actual, crystal- 
lized, tried and tested experiences of the greatest 
engineers of the world. The books are not dictionaries 
of disjointed facts — not dry and technical works, but 
clear and simple expositions of every phase and every 
branch of practical engineering. 

The reference value is guaranteed by the 

fact that: the books are compiled from the textbooks 
used in the correspondence courses of the American 
School of Correspondence. These practical lessons 
are arranged for quick reference, and the new cross- 
index enables you to turn to any subject in an instant. 

Will you let us prove their value to you? Will you 
let us show you how these books can help you in your 
every-day work? Then Jill in and mail the coupon 
attached. 

AMERICAN SCHOOL 

CHICAGO, 
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AMBITIOUS MAN% 



These Great Cyclopedias 

CHARGE 



Engineering Library for 

and Experts 

I f you are a young man with a longing 
to go up higher in your profession, we 
want you to at least see these books and 
judge their worth. We want to send 
them to you at our risk, for you to examine 
at your leisure— then if you don' t believe 
them actually worth twice the price we 
are asking, notify us — we will send for 
the books at our expense. 

There is No Chance for You 
to Lose 

— no deposit required — no transportation to advance 

— nothing to pay unless the books are just what you 
want. Isn't this a fair proposition? Doesn’t this 
convince you that these books are just as ^ood as it is 
possible to make them? 

Here is Another Great Offer 
That Goes with Every Coupon 

If you fill in and mail the coupon before February 
1st, we will include with the books, as a monthly supple- 
ment, for one year, the Technical World Magazine, 
This is a regular $1.50 illustrated, popular monthly— 
a magazine that will keep you up-to-date* 

Fill in and mail the coupon to-day, being Sure to 
specify which Cyclopedia you desire shipped* 

of CORRESPONDENCE 

U. 9. A. 




Ciaci«:J- 

«tu cfUi. am * qCii cml mi I 

^ |‘ j r * f I mm tiBflTT fttCBPj 




Cyclopedia of Civil Engineering 



Irisfhi larjire- vnfusnet, hound In In IF nsorocc*. ^eld 
liile? ; 3.P0S pages, ?*I0 inches; 3.0CQ illihtn, 
t icniLh.- A practical, tboroi .eh, up-to-dare reirrecice « urk 
n n il liDinc srudy coicrBe covering every hTdJieii «i Ctril 
Engl nerrins, 

SlH'K'luS Price* $ 34 .tH>— Regular Price, 




Cyclopedia of Engineering 

Seven. |:ir^e i-fi]yroes h bound In ll^ll mOrOCCO. gold 
^anaped i Hies 3.121 ■! [Mites, 7x JO liictu-s, 2.5OT lllustntiom. 
A [KitrtUm], up-l« dil< ref-vt-nee ^ork and hoitit study 
course <;ri i»tc*ni Bollem : Su-am, Gas ami Oil Ensrlnesi 
AiiEumeibELes; Marine atsd LwoiuotSvc Work ; Honing 
ami Yrniil.-iiLum ; ReTriErratlon ; Dynasnos; E levators : etc. 

Special Price* #18.80— Regular Price, 




FREE EXAMINATION COUPON 



American School of Correspondent, Ctic*io, U S A-1 

Pletue ij'l me an at Cydupnlla ef 



for $ day* 1 FREE ejmminiijonj >]jo the Technical 
WorLJ Maesmnc for one year. 1 will examine tlic 
hooka (|jfj«nufftily and II satisfied, wilt Send 43- CO 
wltliln 5 day* And 43.00 e*cb S»u&(ii cny l 1 hare paid 

rbe special price nf f 

If [ <icL-iiSe to not keep [he books, I wil] notilyyDU at 
once and bold the books subject (n yi.nu aMef* 'Tide 
not Il> pass Eo me Until ibe books *TV fuJ ly paid for. 



Name.. ...*+. >.* 

Adlress 

EmmiEK.i. 

K ]■' KKK f: SC BS f. 
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DRAFTSMAN 



CT PERSONALLY a 

limited number selected, ambitious men in 



Practical Drafting, Detailing, Designing 



Draftsmen Drawing $125-$ 150 Monthly 

Arc NOT MADE in Schoolrooms, 

Are NOT MADE by reading books. 

Are NOT MADE by making Copies, 

Are NOT MADE at home drawing pictures 

from printed book lesson. 

LET ME TELL YOU: 

It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE s 
that your employer will demand of you. 



FREE 

This $13,85 



DRAWING 

OUTFIT 



w Free Position. 

As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

f , INSTRUCTION UNTIL COMPETENT and 
1 glve PLACED in POSITION at above Salary, 

DON’T waste TIME and MONEY trying to learn 
from books or printed “ST FF 7J you can only learn on 
PRACTICAL WORK which I furnish you. 

Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 
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Samples 

To Prove That You Can Artistically Color and 
Finish Any Kind of Wood About the Home 

Y OU can produce any desired shade and effect. The expense is slight— the work 
easy and simple. First apply Johnson's Wood Dye— made in 14 shades as listed 
below. Over the Dye lightly apply Johnson's Prepared Wax— and you have a 
beautiful, rich, subdued finish that will not mar or show scratches. 

Johnson’s Wood Dye must not be confused with colored varnishes or stains, which 
merely coat the surface of the wood, hiding the natural grain beauty. Johnson’s Wood 
Dye is not a mere stain— not merely a surface dressing— it is a deep-seated dye which 
goes to the very heart of the wood and stays there, fixing a rich and permanent color. 

Johnson’s Wood Dye 

is made in fourteen attractive shades, as follows: 

No. 126 Light Oak No. 140 Manilla Oak No. 130 Weathered Oak No. 122 Forest Green 

No. 123 Dark Oak No. 110 Bog Oak No. 131 Brown Weathered Oak No. J 72 Flemish Oak 

No. 125 Mission Oak No. 12S Light Mahogany No. 132 Green Weathered Qak No. 178 Brown Flemish Oak 

No. 120 Dark Mahogany No. 121 Moss Green 

Pints, 50 cents each 

Johnson’s Prepared Wax 

dries quickly over Dye or any other finish so that it may be brought to a beautiful dull, artistic finish. It should 
be used for all woodwork, floors and furniture, including pianos, and is just the preparation for Mission furniture. 




Johnson’s Under-Lac 




is not a common varnish — but a thin, elastic spirit preparation 

superior to shellac or ordinary varnish, and is to be used over 
Wood Dye where a higher gloss than a wax, finish is desired, drying 
hard in half an hour. Best preparation for linoleum and oilcloth, 
bringing out the pattern as glossy as new. Gallons, $2.50— smaller 
sizes down to half pints. 

Fill out the couptm for free iatnplcs and booklet 



S. C. Johnson & Son 



' The Wood Fitiishiac Authorities’* 

Racine, Wisconsin 












a 



cm 






Efcr 



■3 £ 









$795.2 

^Buysthe Material Need- 
ed to Build This Home! 

Prieo Includes Blue Print*; Architect's 
Specifications; Full Details; Working 
Plan t and Itemized List of Material, 



OUR Mouse OKB1GN Ho, 

Fens 1 fl a han^ Cnl on! ill re* I d«WW of Cl cht 

rooms, Im-th, inurl ry nad inimcrcuibolUMJ^ I Me 
gc frPt square, u«t jnclii fling porelu>st full Iwft 
pirrlwhlirh, arid provided with every imxLorn 
[.■n,.- - savin? cmn-MEHirE. Every ddtull hurt 
born carefull? warlffdouk, m that tho fmiahed 
malttCt Rhov-g ta lunw bleudlTiir of the usefal 
TvLtli the If y r, o Jut? nil tt* bn ini it 

will you to Infes? I k ato on r Offer. Tins 
hi m i .-*0 w Lit please you ■ Y< Hi w 3 LI enloy 1 i •“. 1 1 lie 
you ii tv It. ami vrtavn Ton are through With it 
you, cim vastly uell It a, t a. good prvlit. 



We Save You 



Building Material! 



The Chicago Eocsso 
iViwtinrt l a Its l ho 

SH (Sim 

world <V'-n<«4 to tin* Kilo olTuoi W, Dumbing. TL^tin k - 4 pjwirot u « nti;l Biilldin* Material dlrftct to the wrsuiiirp, Nonon 

Also own make Jtin • a OlTo r J i ku m ■ 1 1 , , a , L ill HU o. fl l- i ■ m i;i. - ■ i «f fiirin.h J* " i J' wr> F U 1 a* ™ J** “»/t u ill b£ il 

th I* 1») Lid i Ufl except PI u mbl HA Boot! n« and Mason ry ' mate rial. W rlt* for exart id* ■( a i i* jgwfe t wo fumidL It ffU bo in 
aeoonlanL'u with ciinr ejifPirtCtttJona, vkii-li a™ mo clear that lh*-rp will ho no |Ni:—ihhi ^Li.h»mh-iv.t.jii-] my. 



How We Operate 

Wo pprrhnrte nt Sheriffs' l^iilert, Hi'i’i-lvers' Kales and XT rum* 
f optnre rs’ flales, I h* hies on ill iiffcmt right unwinUk and hun- 
Vh t ? Usually when j |i u rtb is your build nil# lOatprlal 

for 1 he MimiilrLo licrna fihttwa abovES, I'fcvwJiiTo. I L *v I It ‘O'd. 
wiu from f'rl.J lit ikl JU'C h • ’tl L iLmro limn Vft ttSik fur It. 1^!' OLjC 
^direct M you"’ no thodw w- i-iiinsu.ito bow ml aiiadlouion a 
ppobtg. W o ca ci (j rovo this u yo u. 

IVhaf Our Stock Consists of 

We have nwidiing needed In BoUdlng Material: fcvpahmldj 
ins ni any mrt. J i ml ■■! -r. S. -Ji, Ikeo, M-.Iv.urlt, stnm ural 
Iron. Pine, Valve* a tail Fitting, I and Fwpfireni koofliikh 
Our Htrek Enrludeg Dry (.■ «i4r. 4 hitliiiig. Furnitnfo. bi : i or-. 
OrtK^rluf. ['Lc, .liaotiiin-ry. Hunlu nv r Wire I’eiivlcKt— m Tart, 
cm vt Eiina n m i u i rod to hnil-1 or etiuip. Everjl hi tin f^r tho 
Hum'-, the Ulboe, tlm Fni lerv or Lhn B laid, iH-^iJetaoverMhlr; t 
to wv;Ir t'r Itt oiit, Send mH your rarpt nter'n or aontrnulur a 
Viilt fur our eatltuftte. ^ vill prcivo our ability 40 
you illoi I i*y. IV imiua Tt>UA Y, eUi n« a tom i 'Jo to list vf 
flvorjtliiiiH Jbw need- 



Free Book of Plane 



Wl* pnhlErth a handHOme, UllJistTLlted 'honk fonciluinp d't^ pri H 

gif Hi>ti^*W| Colt iiWH> Hun^aki^ k, BiifUis < Wo t'-ui lLLrrilt-ll. 

tin- materifil complciO for any of t-hesio denigini, 'j Jvis hook 



is. mailed free t* tapao who correctly fit I in thw caupon bolpw. 
Even if ;rm have mi UhtnvdinUi Intention of Iniilding. n* ad* 
v:-ii- that you obtain atopy of Our L'HJ^K liLh-iJi (JF 



1 



i'h ll valuable LKkjII* 



Our Guarantee 



This com pan V li as a capital Flock nnd frirplu" of nvar Sl-OOtl. 

WHit'i. we tfUiUJintr-i'i el— .■lui.< k;iL i^L'ju-Li. ,tl In t very ijlatikll. 

If van bmv any material from ns not n* ri^re^inUTl, We will 
t,iktf it I Kick lit oar freight e^pen.so a»d return your nmm'y. 
ii'y nwicsni^ the virtue ttf n -wi tilled. cnKtumor. We a LlJ in 
In pvery inutaat'o '“31ul(6 Good.*" Thaugferida of eiiti^tleil 
customers prove tills. Wu r. fi-r yoi.! io any bank or hanker 
rni} whore. I.nhik ue up In the Mercantile Aiicncib«. Avk, any 
Tliprcsn Com pa ny. IV rit a to the publ isihcf of til is pulji icatlon, 
Onr wtponsibilliy 1* tuigaegtloned. 



$2.00 Buys a Complete Set of Blue Prints 

> i .i i i- # r rt’k_ 2 _ £ h .. _ .7 s%c.rT i *i u#it nivu. f 



We send yen a oot of plana for tlao houwi d*?- 
cn ri§K.»d above, inclurlijig tho n pci -s.l ry specifissn. 
ti-aiw iittii com pJ eta list of material. trdnisporta<- 
tton ctia rffoa prtnS I d* tox th n law c^t of S3. HO, Thl a i h on I y a de pcnlt. a (f'J nU .* e l K ™ f m lb, an d t hi ■ pro[M - 1 1 loci to j oil I \ * 
that jiifterTOMlvnig tlicw blue pri Ms p^ltlcmtloiui und h-t «f material, if ym «m pi dob a u ordc r with us lor complete bill 
3 Sftemi ttVwllTcfwl.it ill full fur the S=.IK» pei-r ivc.r, or wo will ull.-M you to Ti i uti, thtwi plans Hpeclti cation 

£[„¥ ? L "f niwicriaJs to us and wo will refund SL50, ttw/mUy making tK® yn u M oeut ^ 



High Grade Bathroom Outfits! 



I L i| | li room Out- 

fll 5*dr + AU. 

■ HaLllliltllfF lll-h - 



too (>— r cvjiL Hc« 14 nil 
TOCifn outfl.t nr® »oiUrtg rt 
plumhcr viTiuld ask yen nivn.it, 
uinv outfit- It is L,n -[y onv 
complete outfit? that wo 
rji n sri n u f r. vu S® ■ 00 to 
■dfJirrLLH L f fhvtn iit dcLuiS. 
and Ki Lillie?. Wma us ECHif, 



In 

a bath* 

V-i-iir 



Hot Air Fum*c«! 

lynn't let 1h?i roil" 
tniL r t for your hot Hir 
fiii'imT" until you (fet 
our fltru.re**- IVu will cut 
local price In 

Wo nil f.i; flibh yi'iL n 
jrlcte oqal|HFK , n4 Lnt'Jild- 
l II U" |ilpes*+ recrlrttors, 
f urtlliee: wtfsrytl ntf r." 
guiircd at n piic-a n- 1 liiCiclii 
pioro iluin v.l.nt 4i*i ord Lnncy 
hratiiiir nlevti would O -t-J'i'U. 

Oimitiietr hot ftlr hi# line 
pl.mpd up. filSt 

iiiir hviilliify tnittiloir nt oace, T,-!Ln 
jvv,i j]] nh.iit 34. Wrilo w? trdny, Woeuarnu- 
toe to save you money. Wo J.-nn you tolt. 
Wo n ; V e > -u | liana, E-. ■■ ry li r-rvltng plant w*hL 1 
!■ hackod t»y our tkli.rlih.tee I. il l. 



Hot Water Heating Plants! 

AVo firtiunmlpf! to imvo 
S'Oii 50 In 7 d Tn L r c< L 3it vn u 
nirwIiTTi lint water lieaOtu? 
plant for your liuine, \\ ■ 
umlce yon cutup!, to (il.ii,:- siiil Jn- 
atTHCtloBS, ;iii L lielp y u T'lil 
every way wir pMSaihly run, Wa 
]o.m vm .,1 t>>iLs, Every (In n E 
hay- lied LiV cuu ton rn - lIim pood. 

Wo frirnieh 41m materinl ; you ir«S 

[lie pi Silt im | i ]n!, f ' cq 4 nil I tl-UJ- 

I Will dealer'* profit and ™t the r^t in 

haH. 1 1 1 "M--. v nidg c,f oiit plant, lurlalhd flh'l 

wnjlilug ]ier , c.-Ui- i:i every part of th-n country. 
XV rll e i iHl-uy for ^ellr Special lli-uiLu^ 

f ■ l 1 ; e I O-L f ,. Tv ||a all :i ! -> nt mtf helilinir piopa™ 
£ lI I-j-ji. ran furnish M-idinp A a r ,.irr.L in f..r 

any buSidinBp Bj JsaiL^r how larsc. TcrLI US 
J Liar tuifHlE. 



lif X Ciinnlu Aii+4i+e >1- .4 : IVrMMho Water Supply Srshm 1 * at prime iwoflpf 

naier OUPpiy utllllu from ^OottOO. They arvatrirtSy ww, flnteelMaand cumptcio 

^ — - iii i.-ry detail. T L cisahc no d itfereuDe W hcltier yt-n ILvl- En tlio 

coanlry. jwu Cun cflp'if emry city eeipfort at Uttte cxpenMi. Why xml Investtvate lliLt? We are ready 
t. furnlih y-iu. with alt facia frew st -Chnivv. All material fully parsuM, Wn aim li.aw a pumpleit 
vtwh: uf Pipit Ypdvai aud rittllEBB nt KMoU |H r cent wing, GabolLim Cfiiriiu s at- tew pricua* 

_ n ■ a. . ii .... Witte fisr oiit 1’Hm 1 filtitlog. Fill In tho coupon 
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